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PREFACE. 



For years past, the achievements of American ingenuity, skill, and industry, have 
very generally been underrated, or not properly appreciated, both at home and abroad ; 
not because they are inferior to the public works of any other country, in magnitude, 
or any essential element, that constitutes their usefulness ; but, it is believed, because 
a history or description of them has rarely been sent forth to the world. This has 
doubtless been owing to the apprehension, that the limited home circulation of an 
American mechanical work, would not* repay the great expense necessarily incurred 
in its proper production. 

Believing, however, that an intelligent and discriminating American public will 
generously encourage a zealous effort to introduce to its notice several of the most 
important national works of the country, the author has devoted, during the past 
year, the very few hours that could properly be spared from daily official duties, to 
show, in the most practical manner, the mode of constructing and working the Naval 
Dry Docks of the United States, at the Navy Yards of New York, Philadelphia, Boston, 
Portsmouth, Norfolk, Pensacola, and San Francisco (costing, not less than Seven 
Millions of Dollars), and to give a complete history and description, in the fullest 
detail, of the Granite Dry Dock, New York (the largest in the world), the Floating 
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Sectional Dry Dock, Philadelphia, and the Floating Balance Dry Dock, Portsmouth 
fully illustrated by engravings on steel. 

Care has been taken to refer constantly to the official records of the Navy De- 
partment, and the reports of the engineers in charge of the several docks during 
their construction, for valuable and reliable information. 

It is believed that this work will be found interesting to the American statesman, 

and the officers of the Government, particularly those of the Army and Navy; and 

to the engineers, mechanics, and contractors of the country, the mass of statistical 

information it contains, including the detailed cost of the particular works described, 

cannot fail to be eminently usefuL 

CHARLES B. STUART. 

New Yoek, April, 1852. 
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NEW YORK DRY DOCK. 



HISTORY. 

The site for a Naval Dry Dock, in the harbor of New York, was examined by Colonel 
Loammi Baldwin, civil engineer, in 1826. This examination proved the feasibility of con- 
structing a stone Dry Dock, of sufficient capacity to receive a ship of the line, and received 
the approval of Congress. 

Nothing further, however, was done until the 3d of March, 1835, when Congress authorized 
an examination for the definite location of a Dry Dock, at New York, and appropriated one 
hundred thousand dollars for commencing the work. In the following June, Colonel Baldwin 
again surveyed the harbor of New York, and reported in favor of locating the Dock within 
the Navy Yard. 

About five thousand dollars of the appropriation was at that time expended, and the 
balance remained in the Treasury until December, 1837, when it was carried to the surplus 
fund. 

From this period until 1841, although the subject was annually brought before Congress, 
in the Keports of the Department, owing to the conflicting opinions as to the most eligible 
site for a Dock, no decisive measures were taken for its construction, until the Act of March 
3d, 1841, making appropriations for the Navy, embraced in the items for improvements at New 
York, the sum of fifty thousand dollars, for commencing a Dry Dock at that Navy Yard. 

The work was accordingly commenced, under the direction of Edward H. Courtenay, pro- 
fessor of civil engineering, at the National Academy, West Point, who was appointed chief 
engineer in August, 1841, and remained in charge until the 1st of August, 1842, when all 
operations were suspended* 
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While the work was under the direction of Professor Courtenay, the surveys of the site, 
preparations of plans, the construction of steam-engine and pumps for the temporary drainage, 
the driving of about one sixth of the number of piles required for the original OofFer-Dam, 
and the building of the receiving wharf, were all completed, at a cost of thirty-five thousand, 
two hundred and sixty-four dollars and twenty-five cents. 

By the Act of August, 1842, the sum of one hundred thousand dollars was appropriated 
for the Dry Dock at New York, with the proviso, that no part of this, or any former appro- 
priation, should be applied to the construction of a Dry Dock until a suitable place shall be 
selected in the harbor of New York; provided, also, that the Secretary of the Navy may, in 
his discretion, apply the one hundred thousand dollars now appropriated, and any balance of 
former appropriations,, for the construction of a stone Dry Dock at Brooklyn, or to the con- 
struction of a floating Dry Dock at the same place. 

Under the first proviso of this Act, a commission, consisting of Captains Connor and Shu- 
brick, of the navy, and Moncure Robinson, Esq., civil engineer, was appointed in August, 1842, 
by Secretary Upshur, to ascertain if a place more suitable than the original location of the 
Navy Yard and Dry Dock, could be found in the harbor of New York. Their Report, made 
in October, of that yeai ; gives the present site preference over all others examined. 

In execution of the latter provisions of the Act above referred to, Captain Beverly Kennon, 
U. S. Navy, Samuel Humphrey, chief naval constructor, and Professor W. R. Johnson, were ap- 
pointed to proceed to New York, and examine the various plans of floating docks; their ad- 
vantages and disadvantages as compared with the walled stone dock ; and also determine the 
best plan of a floating dock. They reported in October, 1842, expressing a preference for 
the walled stone dock over all others, and the balance dock, over the floating docks ex- 
amined. 

By an Act of Congress, of March 3d, 1843, the Secretary of the Navy was directed to 
cause examinations to be made of the practicability, and probable expense of constructing a 
Dry Dock at New York, of capacity sufficient to raise a seventy-four-gun ship, using the Croton 
water as an elevating power; also, to examine other plans of floating or dry docks, deemed 
worthy to be reported upon, and to suspend all expenditures of previous appropriations for a 
Dry Dock at New York, until January, 1844. 

Secretary Henshaw appointed W. P. S. Sanger, Esq., engineer of the Bureau of Yards and 
Docks, to make the required examinations under the Act referred to, whose Report, dated 
January 23d, 1844, disapproves of the plan of using the Croton water, but admits the prac- 
ticability of constructing a floating dock of the required capacity, and the sectional as the 
best plan of * floating dock. 

10 
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By the Act of Congress, of Jume 17th, 1844, the unexpended balance of the appropriation 
of August, 1842, was directed to be immediately expended in continuation of the work com- 
menced in 1841, at the New York Navy Yard, or to construct a Dry Dock on some other plan, 
if the Secretary of the Navy should deem the same best suited for the purposes of the Navy. 
After a personal examination, Secretary Mason determined that the work upon the stone Dock 
should be resumed, and for this purpose General William Gibbs McNeil was appointed chief 
engineer, and the work commenced, 10th of October, 1844, and continued under his charge 
until April 1st, 1845, when he was succeeded by W. P. S. Sanger, the engineer of the Bureau 
of Yards and Docks. 

During the period the Dock was in charge of General McNeil, the plans for the masonry 
were enlarged and matured, the Coffer-Dam was extended, and the excavation removed to the 
level of low tide. The amount expended under his direction, was one hundred and fourteen 
thousand, six hundred and seventy-one dollars and eighty-three cents. 

On the 3d of March, 1845, Congress appropriated one hundred and fifty thousand dollars 
for this work, of which sum Mr. Sanger expended, from April 1st, 1845, to June 23d, 1846 
(when he was succeeded by Wm. J. McAlpine), one hundred and fifteen thousand, nine hun- 
dred and fifty-one dollars and eighty-one cents, principally upon the construction of the Coffer- 
Dam, and dredging the excavation below the water, inside of the Dam, as will be more par- 
ticularly noted in the description of the Coffer-Dam and earth work. 

Mr. McAlpine was succeeded by Gen. Charles B. Stuart, state engineer and surveyor of 
New York, the 1st of October, 1849, up to which period there had been expended, under the 
direction of Mr. McAlpine, eleven hundred and fourteen thousand, three hundred and eleven 
dollars and nine cents, principally for the work of enlarging and completing the Coffer-Dam; 
the excavating of the bottom portion of the pit excavation ; the driving of the foundation 
piles ; the putting in the foundation timbers and concrete ; the construction of a large portion 
of the superstructure of the Dock; and the foundations of the pump- well and engine house. 

Gen. Stuart remained in charge of the Dock from the 1st of October, 1849, to the date 
of its completion, the 30th of August, 1851, during which time the expenditures were seven 
hundred and thirty-two thousand, nine hundred and seventy-four dollars and sixty-three cents, 
being mainly expended for cutting and laying thirteen thousand, eight hundred and thirty- 
seven cubic yards of masonry, of which quantity, one thousand eight hundred and sixty-four 
cubic yards were laid to complete the masonry of the superstructure of the Dock, the residue 
being in the engine house above the foundation, the culverts and revetment walls of the Dock ; 
also, for the construction of the iron turning gates, and the various culvert gates, and in the 
almost entire construction of the pumping-engine and pumps, the floating gate or caisson, the 
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iron work of the engine house (including the roof), the completion of the Dock apron, and the 
removal of the Coffer-Dam. 

In addition to the appropriations heretofore mentioned, Congress has made the following, 
viz. : In March, 1847, two hundred and seventy-five thousand dollars ; in July, 1848, three 
hundred and fifty thousand dollars; in March, 1849, four hundred and ninety thousand dollars; 
in August, 1850, one hundred and eighty thousand dollars for the Dock, thirty thousand dol- 
lars for the engine house, and twenty thousand dollars for the removal of the Coffer-Dam; and, 
in March, 1851, seventy-eight thousand dollars for the engine house and iron gates of the Dock. 

As has been stated, the work was commenced in 1841, while the late Hon. A. P. Upshur 
was Secretary of the Navy. "When it was resumed in 1844, Hon. John Y. Mason was the 
Secretary, in which office he continued until March, 1849, with the exception of an interval of 
about two years, during which period the Hon. George Bancroft was Secretary. 

From March 4, 1849, to July 10, 1850, the Hon. William B. Preston, was Secretary of the 
Navy. 

He was succeeded by the Hon. Wm, A. Graham, under whose administration the Dock 
was completed, in 1851. 

The late Commodore Warrington was Chief of the Bureau of Yards and Docks, until June, 
1846, since which date, Commodore Joseph Smith has been Chief of the Bureau, and has con- 
tributed largely, by his experience and business qualifications, to the successful completion of 
this great work. 

W. P. S. Sanger, Esq., has been the engineer of the Bureau of Yards and Docks, since 
he gave up this work, in 1846, and has rendered essential service to the several engineers in 
charge, at various times, during its construction. 

The commandants of the Navy Yard, at New York, from 1841 to 1851, have been Cap- 
tains M. C. Perry, Silas H. Stringham, Isaac McKeever, and W. D. Salter. 

The members of Congress from New York city and Brooklyn, have always taken a lively 
interest in the progress of this work, but none have rendered it more efficient service than 
Hon. Henry C. Murphy, and Hon, David A. Bokee, late members from King's county. 

In concluding this brief history of the commencement, progress, and completion of this 
Dock, it may truly be said, that no similar work of equal extent, and presenting so many 
difficulties, has been constructed in America, and but few, if any, in the world. 

Its successful completion is as much to be attributed to the untiring industry, skill, and 
watchfulness of the superintending engineers, and their able assistants, as to the admirable 
plans and principles upon which it is built, and will remain for ages, one of the proudest 
monuments of the engineering, and mechanical skill, of the nineteenth century. 
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DESCRIPTION. 



LOCATION OF THE DRY DOCK. 

The New York Navy Yard, established in 1T94, occupies the south side of the Wallabout 
Bay (an arm of the East River), between the cities of Brooklyn and "Williamsburgh, on Long 
Island, opposite the City of New York. 

Near the north-east corner of this yard the Naval Dry Dock is located, its front or 
entrance being built on the edge of the convex channel of the Bay, very near the site selected 
by Col. Baldwin in 1835. 



CHARACTER OP THE SOIL. 

The soil of this portion of Long Island is mostly a diluvial formation, composed of a coarse, 
sharp, red and yellow sand and gravel, interspersed with boulders of trap and greenstone rock, 
many of which are of very large size. 

The site selected for the Dock is, however, of more recent formation. The superstratum 
was found to be chiefly formed by vegetable decomposition to the depth of ten feet ; below this 
is an almost impalpable quicksand containing a large proportion of mica. When confined and 
not mixed with water, it is very firm and unyielding, and presents a strong resistance to pene- 
tration, but when saturated with water, it becomes semi-fluid, and is moved by the slightest 
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currant of water passing over or through it. Small veins of coarse sand were also occasionally 
encountered, through which flowed springs of fresh water. 

At the time when Col. Baldwin examined the site, he extended the borings in several 
places to a depth exceeding eighty feet, and brought up sand and clay, and also fresh water, but 
touched no rock. In his Report of 1835, he remarks, that "upon careful examination of these 
circumstances, I have no doubt a Dry Dock may be safely founded at "Wallabout Bay. Should 
piling for the foundation be necessary, which can best be determined in the process of excavating, 
the piles cannot be driven deep in such soil, and will have similar or better resisting material 
than those hitherto used. The construction of a Dock in this yard, however, will be more diffi- 
cult than either of those built before (at Norfolk and Charles town)." 

In 1842, Professor Courtenay commenced the Coffer-Dam, and states, in his Report of that 
year, that " during the progress of the work we were enabled to form a very satisfactory opinion 
as to the character of the soil upon which the Dock was to have been founded ; and the frequent 
examinations then made resulted in the conviction, not only, that the substratum was suffi- 
ciently firm to resist without danger the pressure arising from the weight of the contemplated 
structure, but that the nature of the soil was far better adapted, than had been supposed, to 
resist the percolation of water through the Dam." 

Mr* McAlpine, in 1849, reports, that " a deposit of clay, mixed with a large proportion of 
very fine sand, which covered the north-east portion of the pit for several feet in depth, proba- 
bly led to the favorable conclusions of these gentlemen. The soil, as it was developed by the 
excavations, is, as has been previously described, and there is but a very small portion of clay 
in any part of it. The borings which were made during the progress of the work extended to 
a depth of forty feet below the foundations of the Dock. Specimens have been preserved of the 
soil taken from the various parts of the foundations, and at every change in depth, including 
that which was brought up by the borings. Sets of these specimens have been deposited in 
various public institutions throughout the country." 



THE COFFER-DAM. 

The foundation required for the superstructure of the Dry Dock, having to be placed thirty- 
seven feet below mean tide, on the material described above, it became necessary to erect a 
strong and tight barrier to resist the great pressure and percolations of tide water. 

The original plan of the Coffer-Dam designed by Professor Courtenay was composed of three 

14 



NEW YOEK NAVY YARD. 



yows of contiguous yellow-pine piles, fifteen inches square, and from thirty-five to forty feet in 
length, driven entirely around the lower end or front of the proposed excavation, leaving two 
intervals of ten and twelve feet between them, which spaces were filled with soil taken from 
the excavation of the pit, the piles having first been secured at the top and level of low 
water by horizontal wales of oak, twelve inches square, firmly bolted and. tied once in ten feet 
with iron tie-bolts two inches in diameter. A portion of the piles were tongued and grooved, 
to prevent the tides from. washing out the earth-filling of the Dam, but the difficulty expe- 
rienced in driving them, from their swerving aside and fracturing or drawing out the tongues, 
soon led to the relinquishment of the plan. 

The dimensions of the Coffer-Dam, as constructed, were four hundred and seventy feet long, 
and from sixty to one hundred feet wide ; the wings were one hundred and seventy-five feet 
long, and from fifteen to thirty feet wide. 

The original Dam was commenced by Professor Courtenay, in 1842, and some progress 
made in driving piles previous to August of that year, at which time the work was; suspended, 
and not resumed until the 5th of November, 1844. At this period the steam pile-driver was 
first put in operation, being placed upon a scow or float, but after a short time it was deemed 
most convenient to place it on a stationary platform upon that part of the Dam which was first 1 
driven, when the work progressed successfully during the winter of 1844-5 upon the original 
plan, and under the direction of General Wm. G. McNeil, 

On the 1st of April following, W. P. S. Sanger, Esq., took charge of the work as engi- 
neer, and shortly thereafter determined to purchase green timber for the remainder of the Dam, 
as it was found that the seasoned yellow pine previously used for piles, in consequence of its 
quality and the hardness of the bottom, was split and shattered badly in driving. 

At this time the small steam-engine erected, being designed for working but one pile-driver, 
was found incapable of performing as much work as desirable, and early in June, 1845, arrange- 
ments were made for applying the power of the large engine to this branch of the work. 
Two lines of shafting were accordingly procured, with the necessary fixtures, and put up. 
This proved a valuable acquisition, as it performed a very large amount of work, with compar- 
atively small expense, driving six piling machines, together with the pumps used for the tempo- 
rary drainage of the Coffer-Dam. " The advantages gained by applying steam in the pile-driving 
department," remarks Mr. Sanger, in his Eeport of October, 1845, "will readily be seen by an 
examination of the following Table (see Appendix, Note A), made from the Register Report of 
the Master Pile-Driver." 

The work upon the Ooffer-Dam progressed under the direction of Mr. Sanger until its 
completion on the original plan, the 1st of February, 1846, when nearly all the puddling had 
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been put in, and about thirty thousand cubic yards of excavation had been taken out of the pit, 
by wheelbarrows and dredging. 

On the first attempt to remove the water from the pit, it became evident that the Coffer- 
Dam had not been constructed sufficiently firm to resist the pressure, to which it was subjected. 
The first yielding occurred on the 2d of February, when about six feet of water had been 
pumped out of the pit. Nearly the whole length of the north-west wing was forced in at the 
top, from eight to twenty-four inches, and subsequently yielded as much more. A few days 
afterward, a portion of the front of the Dam was forced outwards, breaking several of the' iron 
tie-bolts, and as the water was drawn down in the pit, nearly every part of the Dam yielded 
more or less. These indications of weakness, led to the determination of driving an additional 
row of piles entirely around the Dam, in the inside, which should penetrate to a greater depth 
than those previously driven, and from which the original Dam could be braced. 

This work was commenced under the direction of Win. J. McAlpine, Esq., engineer, on the 
25th of February, 1846, opposite those portions of the Dam which appeared to be the weakest, 
and was continued until the 3d of July of that year, at which time it had been extended 
around the whole Dam, except for about one half of the length of the south-east wing. The 
space inclosed by these piles was filled as rapidly as they were driven, and braces were extended 
to the top of the original Dam. 

On the 3d of July a breach occurred, without warning, after the workmen had left, in 
the Coffer-Dam, at the north-east angle and wing, under Engine House, No. 2. The particulars 
of this breach are given in Appendix, Note B. Several piles driven in the Dam, where the 
breach occurred, were drawn up, and found to be from thirty-three to thirty-seven feet long. 
The excavation which had been made in the pit, indicated that this length of pile was not 
sufficient to penetrate the firm substratum below the silt, deep enough, to prevent the passage 
of water under the piles, as at the time of the breach it passed under the piles in the 
original Dam, and burst up before it reached the inside row of longer piles, which had been 
added to the original Dam. 

The breach was repaired by driving a row of piles (generally about fifty feet in length), 
along the face of the original Dam, and another row of the same length, at thirty feet from 
the original Dam, for a distance of two hundred feet. The old Dam was refilled with clay and 
gravel, in equal proportions, and the new Dam chiefly with coarse, heavy gravel. The band of 
gravel on the inside of the Dam, was replaced and enlarged. A very small amount of leakage 
passed through that portion of the Dam after it was thus replaced. The repairs were wholly 
completed on the 25th of August, at a cost of about fourteen thousand, two hundred and fifty 
dollars, and the excavation inside of the Coffer-Dam resumed. 
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On the 17th of September following, another breach occurred, at the north-west angle 
and wing of the Goffer-Dam, the particulars of which are given in Appendix, Note C. 

The first indication of this breach was an increased flow of water an one of the bottom 
springs, which was situated fifty feet from the nearest part of the Coffer-Dam. The water 
flowing from this spring had previously been fresh ; it was on that day observed to change 
alternately from fresh to salt several times within a few minutes, and in less than an hour 
had increased to five times its former quantity, and soon after brought up volumes of the 
black mud which overlays the quicksands in the bottom of the Bay. The direction of this 
breach was soon developed by the sinking of the Coffer-Dam, some of the piles of which, 
settled down vertically from five to six feet. The inadequate length of the piles first driven, 
and an improper connection with the old cob-wharf, were probably the causes which produced 
this breach. 

The repairs were made by driving a row of piles outside of the original Dam, for a 
distance of about two hundred and thirty feet, from fifty to sixty-two feet in length, the 
shorter piles being driven to the level of low water. A portion of the old cob-dock was 
removed, and a row of piles with a tight gravel filling, extended through it to the firm ground 
in the rear of the dock. The new Dam was filled with coarse, heavy gravel, so that the 
weight of the earth, would break down into any passage which the water might form through 
the loose soil on which the Dam rests. In the original Dam it was found that the silt 
adhered to the timber on the sides, and that the cavities formed by the percolation of the 
water, became very large before any of the earth broke down to fill them. To prevent 
this in the new Dam, coarse gravel was discharged in large quantities from boats with drop- 
bottoms, which contained one hundred tons each. A heavy bank of coarse gravel, was also 
filled on the inside of the Dam, extending up to the line of the foundation. This breach 
was repaired in November, at a cost about equal to that of July. 

The material on which the Dam rested, was so unstable, that although the piles pene- 
trated it from fifteen to twenty-five feet, below the foundations of the Dock, yet the Dam 
at times continued to yield to the immense pressure of the water, and was only sustained by 
the closest watchfulness, and the most prompt application of skilful remedies. As long as the 
excavation was in progress, there was no opportunity to obtain any support from the inside, 
and whenever it could be done, chain cables were attached to the Dam and secured to moor- 
ing blocks on the shore. These cables, made of iron two inches in diameter, were repeatedly 
broken. On one occasion six of them broke in a single night. The removal of the exca- 
vation adjoining the Dam, was not effected any faster than it could be followed up by the 
foundation piling, and this was done in trenches, leaving abutments of earth on each side. 
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Timber shores were extended from the foundation piles to the Dam, before the intermediate 
sections of earth were removed. In like manner, the rear-work of the masonry on the foun 
dation, was at first laid in sections, and braces extended from it to secure the Dam. The 
thrust upon these braces was at one time so great, that it moved a mass of masonry exceeding 
two hundred and fifty tons in weight. 

The earth in the Dam, was at first subject to a continued waste on the side adjoining 
the Bay, by the action of the water flowing through the joints of the piles ; but this abrasion 
continued to decrease daily, until it became of but little importance. 

A double row of sheet piling, was extended entirely around that portion of the pit which 
was not protected by the Coffer-Darn. 

The total number of piles driven in the Coffer-Dam was three thousand five hundred and 
four, averaging thirty-nine feet in length, and fifteen inches square. 

The total cost of the Dam and sheet piling, including repairs of breaches, has been two 
hundred and forty-five thousand, nine hundred and sixty-nine dollars and twenty-two cents. 



THE EARTH WORK. 

The pit which was excavated for the Foundation of the Dock, covered an area of two 
acres at the top, and over one acre at the bottom. It was sunk to the depth of forty-two 
feet in the earth, thirty-seven feet of which, was below mean high water, requiring the re- 
moval of one hundred and twelve thousand cubic yards of earth. 

That part of the earth which was above the level of low water, was taken out before 
the Coffer-Dam was constructed ; there was also about ten feet in depth dredged. The semi- 
fluid state in which the material was found after the water had been pumped out of the 
pit, rendered its removal very difficult and expensive. When the excavation was commenced 
in April, 1846, the silt before described, was in so fluid a state, as to require tight vessels 
to remove it. It was at first taken out in tubs suspended from the arm of a derrick, and 
hoisted to the requisite level by steam power. This plan was successful, but found tedious, 
and another method was resorted to. 

Several inclined planes were laid down, radiating from a common centre on the top of 
the Coffer-Dam. Cars with tight bodies, containing about forty cubic feet, were placed upon 
the planes, and hauled up from the pit to the level of the top of the Dam, by steam 
power ; one rope working three planes. The cars were discharged into lighters with clrop- 
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bottoms, in which the material was conveyed to, and deposited within, the inclosure of 
the new cob-dock on the opposite side of the channel. This plan was found to be very 
expeditious, and was continued with success, until interrupted by the breach in July of that 
year. The cost, however, of transporting the material in the lighters, was found to be greater 
than to convey it to a Timber Basin, within the Navy Yard, which required filling. A cheap 
wooden railroad was constructed, on which the cars were moved by horses. The economy 
and usefulness of these planes and railroads having been satisfactorily shown, six planes and 
three lines of railroads were laid down, two of the railroads being also arranged, so as to 
transport the granite from the wharf to the deposit grounds. 

Puddle walls were extended from the sides of the masonry, to cut off the passage of 
water along the walls. 

The total cost of the excavation of the pit, was one hundred and forty-one thousand, 
four hundred and twenty-five dollars and forty-nine cents, exclusive of temporary drainage. 



THE BOTTOM SPRINGS. 

When the excavation had been extended to within about six feet of the required level 
for the foundations, springs of fresh water burst up, and were the cause of the greatest 
difficulty encountered in laying down the foundations. The stratum through which the springs 
flowed, was evidently at a great depth (not less than thirty feet below the foundation) ; and 
the veins of water, even those contiguous to each other, were not connected together. The 
water which flowed from them was entirely fresh, and doubtless came from a source higher 
than the tide water. Their temperature was 53° F. in January, and 55° in August. The 
temperature of the water in the Bay, at the same times, was 43° and 46° ; and that of the 
atmosphere, 40° and 90° : the flow was not affected by the rise and fall of the tides. 

The largest spring discharged, in 1846, ten gallons per minute. "When the water was 
allowed to flow at a level, twenty-six feet below low water, it discharged thirty-eight gal- 
lons per minute, which contained twenty-seven ounces of fine sand ; at a level twenty-two feet 
below low water, it discharged thirty-three gallons, containing seventeen ounces of sand; and 
at a level seventeen feet below low tide, there flowed ten gallons per minute, unmixed with 
sand. 

These springs presented some peculiar features, and have proved so troublesome, that a 
particular description of one, and the method adopted to overcome it, will serve to show the 
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character of the whole, and the difficulties they opposed to laying down the foundations of the 
Dock. These difficulties did not proceed from the mere flowing of the water, but this, as it 
came up, brought with it large quantities of sand, so fine and impalpable, as to insinuate itself 
through the smallest interstices, even through the checks and cracks of the timbers, and if 
allowed to flow in this way, would soon have endangered the surrounding works: nor could 
the water be checked with safety, as its pressure was found sufficient to raise the foundation, 
however heavily it could be loaded. It became necessary, therefore, to provide for the flow 
of the water, and at the same time check the escape of the sand. 

One of the most powerful springs, was encountered near the temporary pump-well, at the 
north-east corner of the Dock. The first evidence of undermining from this spring, was the 
settling of the piles driven to support the pumps and engine, rendering it necessary to change 
the pump-well ; but the spring followed, and compelled another change of the well. This 
spring was driven out of the old well by filling it with piles, but it immediately burst up 
among the foundation piles of the Dock near by. In a single day it made a cavity in which 
a pole was run down, to the depth of twenty feet below the foundation timbers. One hun- 
dred and fifty cubic feet of cobble stone were thrown into this hole, which settled ten feet 
during the night, and fifty cubic feet were thrown in the following day, which drove the 
spring to another place, where it undermined and burst up through a bed of concrete two 
feet thick. This new cavity was repeatedly filled with concrete, leaving a tube for the water 
to flow through; but in a few days it burst up through a heavy body of concrete, in a 
place fourteen feet distant, where it soon undermined the concrete, and even the foundation 
piles, so that they settled from one to three inches. These piles were thirty-three feet long, 
and driven by a hammer weighing two thousand, two hundred pounds, falling thirty-five feet 
at the last blow, with an average of seventy-six blows to each pile, the last one of which, 
did not move the pile over half an inch. 

This alarming result rendered paramount the adoption of the most thorough measures, to 
prevent any further injuries from this source. It was accordingly determined, to drive as many 
additional piles as could be forced into the space, and by means of followers, to force those 
already driven as deep as possible. This work done, although under very disadvantageous 
circumstances, the old concrete was removed to a depth of twenty inches below the top of the 
piles ; an area of about one thousand square feet around the spring, was then planked, on which 
a floor of brick was laid in dry cement, and on that, another layer of brick was set in mortar, 
made of Roman cement ; the space was next filled with concrete, and the foundations completed 
over all, in the usual manner, and with the greatest dispatch possible. Several vent-holes were 
left through the floor and foundations. After a few days 7 interval, when the cement had become 
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well set, the spring was forced up to a level of about ten feet above the former outlet, and at 
this point it flowed cleai > and no longer charged with sand. 

The other bottom springs, forty in number, were, many of them, of a like obstinate 
character ; but the successful and gratifying result, obtained with the treatment of that above 
described, led to the adoption of the same plan with similar success, whenever they caused 
any great difficulty. Two of these springs were accidentally closed by freezing, in 1848, and 
forced up, in one case, eight hundred, and in the other, twelve hundred square feet of the 
foundations. This took place between the lower timbers and the planking, lifting also the 
first course of the stone floor, which was from twelve to fifteen inches thick. None of the 
springs were closed until the inverted arches of masonry had been laid, and the cement had 
become well set. The pressure on the bottom of the floor was then so great, that the 
water came through the joints, but did not disturb the stone. The arrangement proposed to 
be accomplished was, to bring up all the springs through the foundation in lead pipes, and 
have no pressure upon it, until the masonry was laid, and the cement had become well set ; 
but there were many minute veins of water, unnoticed when the foundation was laid, which 
exerted a force upon the cement joints, rendering their setting very slow, and making it 
necessary to caulk them carefully, with Roman cement and fine Rockaway sand, in 1850 and '51. 

The whole amount of water which flowed into the pit, the last two years of the work, 
was from these springs, none having leaked through the Dam. The quantity averaged nearly 
seven hundred cubic feet per hour, which was removed from the pit by a steam-engine of 
twenty-five horse power, driving two plunger pumps of fifteen inches diameter, and five feet 
stroke, capable of discharging about six hundred cubic feet of water per minute. 

The cost of the temporary drainage was sixty-seven thousand, eight hundred and eighty- 
four dollars and twenty cents. 



THE BEARING PILES. 

The whole number of bearing piles in the foundation is six thousand, five hundred and 
thirty-nine, besides one thousand, seven hundred and forty-four sheet piles, which serve also as 
bearing piles. The piles are chiefly, round spruce timber, from twenty-five to forty feet long, 
averaging fourteen inches in diameter at the head. The average length of the piles, as driven, 
was thirty-two feet seven inches. The sheet piles were yellow-pine plank, five inches thick, and 
from twelve to twenty-five feet long, averaging fifteen and one-quarter feet: they were tongued 
and grooved, and driven entirely around the foundation, with four rows across the pit, 
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It was originally supposed, that piles driven at a distance of three feet, from centre to 
centre, and twenty to twenty-five feet long, would afford a sufficient foundation to the super- 
structure ; but from the fear that changes might take place, after the foundation was put down, 
it was determined to drive as many piles as could be forced into the earth. The chief part of 
the piles were driven to the point of absolute resistance, and whenever a hammer of two thou- 
sand pounds weight, falling thirty-five feet, drove the pile for the last few blows, exceeding 
three inches per blow, another and larger pile was driven alongside. They were protected 
at the head, by a band of wrought iron, one inch by three, made of the toughest iron that 
could be procured: one band would usually last to drive two piles before it would burst, and 
by welding, it could be used for three or four piles. 

"With the exception of five hundred and forty-one, hereafter mentioned, all these piles 
were driven by hammers weighing from two thousand to forty-five hundred pounds each, falling 
from thirty to forty feet. The average number of blows given to the piles, by the small 
hammers, was one hundred and fifty-one, and by the heavy hammers only fifty blows, the 
average of all the piles being seventy-three blows to each pile. 

The use of the heavy hammers was attended with marked success ; the amount of work 
performed by the machines to which they belonged, was at least one third greater, than that 
done by those whose hammers were only one half the weight. 

A contract was made, with the agent of ISTasmyth's steam-piler, to drive thirty-six hun- 
dred foundation piles, the machine to commence operations . on the 1st of January, 1848, and 
to drive fifty piles a day, at a price fifteen per cent, less, than similar work was done by 
the Government. Considerable delay having occurred in obtaining the machine from England, 
it was not set to work until the month of May. Between that period and the 1st of the 
following August, it drove five hundred and forty-one piles. 

The novel principle on which this machine worked, consisting in very rapid short blows, 
with a heavy hammer, of four thousand five hundred pounds, hoisted by the stroke of the 
engine, with each revolution, made its success a subject of general interest. 

It could not, however, be fully tested, in consequence of the weak construction of many of 
its parts, which were not adapted to such hard driving as was encountered on this work. 
During the three months it was on the work, it was never in sufficient repair to perform 
one day's full service. 

The hammers were hoisted by men working with a crank, and on tread-wheels, and with 
horses, but chiefly by steam power. The expense of these several methods of driving piles, are 
in the order in which they have been named. 

Great care was taken in registering the performance of all the machines used in eon- 
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structing the foundations of the Dock. The number of blows given to each pile, and the 
depth driven by every blow, was recorded. 

A trial-pile was driven in June, 1846, to the depth, of forty-five feet below the foundation. 
It was a round stick of spruce, twenty inches in diameter at the butt, fourteen inches at the 
other end, and forty-nine feet long. It was shod with iron, and driven by a hammer weighing 
two thousand and twenty-four pounds, falling from its greatest elevation thirty-five feet. 

For the first hundred blows, the hammer fell but a few inches ; the next two hundred 
and sixty blows, drove the pile thirty inches in forty-six minutes; the next two hundred and 
sixty-five blows, occupied an hour, and drove the pile from half an inch to one and a half 
inches, at each blow; the next one hundred and ten blows in an hour, averaged one and a 
quarter inches at each blow, the hammer falling at the last blow thirty-four feet. The pile 
subsequently received about two hundred blows through the medium of a follower, which drove 
it an average of half an inch to each blow. 

In June, 1847, a pile was driven forty-three feet by Nasmyth's steam pile-driver ; and 
then another pile fifteen feet long, driven on top of the first, making a total depth driven 
into the earth of about fifty-seven feet. 

The first pile was driven forty-two feet, by three hundred and seventy-three blows in 
seven minutes, as follows : — four blows, four inches each ; eight blows, three and a half inches 
each ; twenty-two blows, three inches each ; twenty-five blows, two inches each ; forty blows, 
one and three-quarters inches each ; fifty-six blows, one and a half inches each ; thirty-two 
blows, one and a quarter inches each ; sixty-four blows, one and an eighth inches each ; 
seventy-three blows, one inch each ; the last forty-nine blows, half an inch each blow. 

The second pile was driven fifteen feet, by two thousand, four hundred blows, in forty- 
three minutes, as follows: — thirty-three blows, three eighths of an inch at each blow ; seventy- 
three blows, one fourth of an inch, each ; one hundred blows, one eighth of an inch each ; 
eight hundred blows drove it together eighty-eight inches ; three hundred blows, twenty-four 
inches ; three hundred blows, twelve inches ; four hundred and fifty blows, eleven inches ; 
and the last three hundred and forty blows, together drove the pile five and a half inches. 

The movement of these piles indicated the continuance of the same material to the depth 
which they reached; and the uniformly increasing resistance, as the pile penetrated the earth, 
gives very favorable evidence of the support which the piles afford, when they are thus driven 
to the point of absolute resistance. The soil required very hard driving to force the pile into 
it, and so long as the material was undisturbed, the subsidence of the sand around it, added 
greatly to the firmness of the foundation. Yet the springs were liable to disturb and loosen 
the soil around the piles, and, as has been previously stated, destroy their value as supports. 
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THE FOUNDATION. 

It will be obvious, that, from the nature of the material found in the pit, and the trouble- 
some character of the bottom springs, the putting down the foundation was attended with 
considerable difficulty. To obviate this as much as possible, it was deemed to be the wisest 
course, by the Engineer (Mr. Mc Alpine), to follow the excavation between the piles with the 
immediate laying of the concrete masonry, and then to prosecute the work without interruption, 
until the section in hand was completed. This involved, in many instances, the necessity of 
working over-time, and through the night. But in the critical condition of the undertaking, it 
was impossible to avoid this, without hazarding the loss of whatever might have been left 
incomplete, and the serious derangement and injury of much that had already been finished. 

The foundation has been mostly laid in the following manner : — The excavation having been 
completed to the proper depth, and the piles levelled, concrete masonry, two feet deep, was laid 
between the bearing piles, which were then capped with yellow-pine timber, twelve by fourteen 
inches square, laid transversely with the axis of the Dock, and treenailed to each pile. 

The concrete then having been raised to a level with the top of these timbers, a light 
flooring of yellow-pine plank, three inches thick, was laid upon and spiked to them. Another 
course of similar timber was then placed upon this floor, breaking joints with those below, to 
which they were treenailed; the intervals were next filled with concrete masonry, and another 
floor of plank like the first, was spiked down and completed the foundation. 

To cut off the passage of water beneath, the sides of the foundation have been surrounded 
with sheet-plank piling, and six row^s of the same have been driven across the pit. 

The concrete masonry above spoken of, was composed of the following ingredients : — One 
part of hydraulic cement; two parts of coarse, clean sand; three and a half parts of broken 
stone, not exceeding one and a half inches in diameter, and two and a half parts of beach 
pebbles, of about the same size. 

A mortar was first made of the cement and sand, into which the broken stone was thrown 
and well mixed, and the pebbles finally added ; as soon as the mass was thoroughly incorporated, 
it was laid into its place in the work, when it commenced to set immediately, and soon became 
very solid and firm. 

The first foundation pile was driven on the 26th of January, 1847, and the last bearing pile 
was driven on the 11th of May, 1848 : it was thirty-four feet long, and required one hundred 
and fifty-three blows from a hammer weighing twenty-two hundred pounds. 
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The whole number of piles which have been driven for the foundation, is six thousand, five 
hundred and thirty-nine, averaging thirty-two feet seven inches long, and about fourteen inches 
in diameter ; besides which, there have been seventeen hundred and forty-four sheet piles, 
averaging fifteen feet three inches long, and five by ten inches, tongued and grooved, driven 
contiguous, entirely around the outside of the foundation ; and also intermediate rows across 
the pit. 

The timber foundation required thirty-eight thousand, five hundred and thirty-two cubic 
feet of yellow-pine timber, twelve by fourteen inches ; and two hundred and sixty-nine thousand, 
one hundred and six feet, B. M., of three-inch yellow-pine plank. The whole amount of concrete 
masonry put in the foundation, is five thousand, three hundred and forty cubic yards. 

The cost of the foundation complete, was one hundred and fifty-three thousand, six 
hundred and seventy-four dollars and thirty-six cents. 



APRON OF DOCK 

To protect the front of the Dock from undermining, an apron was extended to the line 
of the third row of Coffer-Dam piles, a distance of forty-five feet into the channel of the Bay. 

In addition to the cutting off the two inner rows of Coffer-Dam piles, to rest the apron 
upon, four hundred and thirty-eight piles were driven, at suitable distances apart, their heads 
covered with bevel-hewed timber, secured to them by treenails; the space around the piles 
for two feet depth filled with concrete, and dovetailed stone blocks, placed between the ranges 
of timber to secure them from floating, and then the whole covered, with a three-inch plank 
floor, firmly fastened to the timbers. 

This work was done in September, October, and November, 1849, and was attended with 
much difficulty, consequent upon the springs forcing out quicksand from below the foundations 
of the Dock, but by constant night and day labor, it was successfully completed, at a cost of 
three thousand, four hundred and eighty-three dollars and ninety cents. 



MASONRY OF THE DOCK. 

There is, perhaps no modern structure, that compares with this national work, in the dimen- 
sions, or the durability of the materials of which it is composed ; or the beauty and accuracy of 
their workmanship, 
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Some idea may be formed of its magnitude, from the Plan, represented in Plate One, of 
the Engravings, and the following statement of its vast dimensions. Eighty thousand tons of 
stone have been used, in forming the foundation, superstructure, and appurtenances of the Dock. 
The masonry foundations are four hundred feet in length, and one hundred and twenty feet in. 
breadth. The main chamber is two hundred and, eighty-six feet long, and thirty feet broad on 
the bottom ; three hundred and seven feet long, and ninety-eight feet broad at the top, within 
the folding gates. By using the Caisson, or Floating Gate, an additional length of fifty-two 
feet may be obtained ; thus making the entire length of the Dock Chamber, three hundred 
and fifty feet, on the line of mean high tide. The least width is at the hollow quoins, at 
which point, the Dock is sixty-eight feet wide ; and the least depth is over the mitre sills, 
which are twenty -six feet below high tide. The height of the wall is thirty-six: feet. 

These dimensions will allow the clocking of a ship of the line within the main chamber, and 
of the largest war steamers afloat, by using the Floating Gate. 

The granite used for the exterior of the masonry, was from the Sullivan and Frankfort 
quarries in the State of Maine, and the Millstone Point quarries in the State of Connecticut ; 
and the interior stone was chiefly procured from the Staten Island and Highland quarries in 
the State of New York. 

Portions of the stone were dressed at the granite quarries, ready to put into the work, but 
most of the face-stone were cut at the New York Navy Yard, after their delivery. 

The flooring of the Dock is an inverted arch, formed of stone, from four to six feet in 
depth. This form was given it, to prevent the pressure of the water from below, lifting the 
floors. That of the main chamber is first formed of a tapering course of cut stone, twenty- 
seven inches thick at. the head, and twelve inches near the mitre sill. The second course of 
stone is uniformly three feet thick, and the arches are extended nine feet above the floor, oil 
each side. The floor of the other parts of the Dock is made in a similar manner. 

The floor of the main chamber is level on the bottom (with the exception of a small drain 
in the centre), for thirty feet wide; the sides are carried up in altars, for the convenience of 
shoring the vessels, and working under their bottoms, as shown in Plate Two, Figure Six, where 
the " Pennsylvania," the largest ship of the line, in the service, is seen. 

The side walls are laid up with English bond, viz., alternate courses of headers and 
stretchers. 

The stones in the alternate courses are of the same length, which gives a plumb bond, 
although the stone in the same course differ in length, a variety of length having been deter- 
mined upon to facilitate the quarrying of the stone. These lengths have, however, been w 
arranged, as that adjoining stones do not differ to exceed three inches, and increase and djministi 
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gradually from the shortest to tlie longest stone. The difference in length is therefore imper- 
ceptible, as seen in Plate Two, Figure One. 

The courses are chiefly twenty-four inches thick, a few only, near the bottom, being twenty- 
seven inches. The beds of the stone in the stretcher courses are from three to four feet broad, 
and in the header courses from four to five feet deep. The length of the stretchers is from six 
to eight feet, and of the headers from three to four feet. The headers are in all cases one half 
the length of the stretchers. 

The facing stones were backed up with a course of scabbled stone, cut to the same thick- 
ness, and laid to joints not exceeding half an inch. 

The interior, and rear of the walls, were laid up with coursed rubble, which has been so 
selected, that either one or two courses made up the thickness of the facing stone. 

The facing stones are all laid to a joint, not exceeding three sixteenths of an inch, and the 
joints are kept up full to the line, for the full depth of the stone. 

The smallest face stone, exceeds three thousand pounds, and the average is about six 
thousand pounds. Many of the coping, and other large stone, exceed fifteen thousand pounds. 
The interior stones are also large, and will average upwards of fifteen hundred pounds. 

The mitre sills are very massive granite blocks, procured from the Millstone Point quarry, 
near New London, Connecticut. The keystone is estimated to have weighed about fifty tons 
before it was cut : its weight when placed in the Dock, was forty-three thousand three hundred 
pounds ; and cost five hundred dollars. Sixteen similar stones form the mitre sill, the smallest 
weighing over thirteen thousand pounds, and the whole costing nearly five thousand dollars. 
These immense stones were all cut with such accuracy, at the quarry, that they did not require 
a tool to be put upon them, to fit them to the work. 

The weight of a cubic foot of the several kinds of granite, sienite, and gneiss, used on this 
work, is as follows : — Sullivan, Frankfort, and Seal Harbor, one hundred and sixty-eight pounds ; 
Blue Hill, one hundred and sixty-five ; Quincy and Breakneck, one hundred and sixty-nine ; 
Millstone Point, one hundred and seventy; Staten Island one hundred and eighty-six; and 
Kip's Bay, one hundred and seventy-two pounds. 

Nearly twenty-five thousand cubic yards of masonry have been constructed, to form the 
walls of the Dock. The whole was laid in mortar, made of one part of Hydraulic cement (from 
the celebrated "Lawrence and Newark" manufactories, at Eosendale, New York), and two parts 
of clean, sharp sand. 

The cement was required to be fresh ground, very fine and lively, and transported under 
cover, in barrels containing about ^hree hundred pounds; the barrel to be made of seasoned, 
air-tight staves, to have twelve hi kory hoops, and to be well papered. 
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Every tenth cask was subjected to the following tests :— 

First. Mixed up in flat cakes of two inches in diameter, the moisture carefully dried 
from the surface, by means of blotting paper, until it was set enough to bear one fourth of a 
pound weight, on a wire of one twelfth of an inch diameter, and then put in water, where 
after the lapse of five minutes, it should bear one pound, on a wire of one twenty-fourth of 
an inch diameter. 

Second. A similar sized cake, after the lapse of five days' immersion in water, was 
required to bear a load of fifty pounds, on a wire one twenty-fourth of an inch diameter. 

Third. Two bricks united by the cement, and put in water five days, must resist one 
hundred pounds, before separating. 

The above tests were made with water, at a temperature of 70° F. The mean of a large 
number of these tests, is as follows : — 

The time to dry in air, to bear one fourth of a pound, on a wire one twelfth of an inch 
in diameter, was eight minutes. The time to set in water, to bear one pound, on a wire 
one twenty-fourth of an inch in diameter, was three and one-fifth minutes. Force required to 
thrust a wire, one twenty-fourth inch diameter, through cakes of cement two inches diameter, 
and three fourths of an inch thick, after being immersed in water twenty-four hours, was 
sixty-five pounds ; after forty-eight hours immersion, seventy pounds ; after seventy-two hours, 
seventy-five pounds ; after fifteen days, one hundred and fifty-five pounds ; after fifty days, 
three hundred and ninety pounds. 

The joints of the masonry have been pointed up in the following manner : — Cement and 
sand were put in an iron mortar, slightly moist, and made nearly into an impalpable powder; 
this was driven into the joint, to the depth of an inch or more, by an iron caulking tool, 
and the upper surface rubbed with a steel tool, until it became very hard ; in a few days, 
this pointing was nearly as hard as the adjoining stones. 

The quantity of cement used in the construction of the Dry Dock, and its appendages, 
was twenty-nine thousand, one hundred and forty-seven barrels, costing, on the work, thirty- 
five thousand, eight hundred and ninety-three dollars and seventy-nine cents. 

The first, or corner stone of the masonry, was laid, May 12th, 1847; but the foundation 
was not entirely completed, until June, 1848. The masonry of the Dock proper, was completed, 
the 19th of April, 1850, by the setting of the last coping stone. The cost of the masonry 
of the Dock (exclusive of cutting stone), has been, four hundred and twenty-eight thousand, 
eight hundred and seventy-five dollars and seventy-six cents. 

For specifications of the masonry, description of materials, and the contract prices, see 
Appendix, Note D. The amount expended for cutting the stone of the Dock superstructure 
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(including the contract work), was two hundred and forty thousand, three hundred and 
thirty-five dollars and ninety-two cents ; which amount should be added to the cost of the 
masonry of the Dock. 



THE PUMP-WELL AND CULVERTS. 

When the Dock is to be emptied, the water flows from the chamber through the galleries 
(shown in Plate Two, Figure Five), into the vaulted passages (Plate Two, Figure Seven), 
which unite at the head of the Dock, and is thence carried through the Draining Culvert, to 
the Pump -Well, which is placed under the east end of the engine house, as exhibited in Plate 
number One. The Pump -Well is built in an oval form, the two interior diameters being thirty 
and twenty feet. Leading from this Well, is a Discharge Culvert extending to the Bay, near 
the entrance of the Dock, for the purpose of carrying off the water from the draining pumps. 

The work of securing a foundation for the Well and Draining Culvert, proved as difficult 
as that of any part of the Dock. The excavation of the Culvert and Well, was commenced 
in February, 1849, but was not urged until July of that year. From this date, bottom springs 
were met, of a similar character to those which had been encountered in putting down the 
most difficult portions of the Dock foundation. 

The excavations were carried down to a depth, two feet lower than the foundations of the 
Dock, for the purpose of draining the water readily into the "Well, thus tapping the stratum 
in which the powerful land springs are found. 

The wasting away of the material by the violent flow of these springs, caused, in the first 
instance, the settling of the protection piling, and gave a sliding tendency to the grounds in 
the vicinity. To so great an extent did this take place, that at one time the stability of some 
of the permanent buildings in the Navy Yard was endangered. 

During this settlement, the shores which had been put in to secure the curbing, became 
displaced and broken, by the enormous pressure against them : so much so, that it became 
imperative that they should be replaced with others of greater strength. As the excavation 
deepened, the flow of the springs increased, and before the piling was completed, and the 
concrete placed in, the action of the springs was such, as to force up many of the shorter 
piles, and in some parts of the foundation, cause others to settle. 

Longer and larger piles were immediately put in, which drove the largest of the springs 
away from the centre of the work, and most fortunately, to places outside of the lines of 
the Well. In this place, as in other parts of the Dock, the most dangerous and difficult 
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part of the work, was the excavating for, and putting in, the concrete around the heads of 
the piles, in the foundations. 

The floor of the Well consists of large blocks of granite, eighteen inches in thickness, 
the centre stone being the key of the arch, from which all the joints radiate, to prevent 
the action of the bottom springs disturbing the masonry. In addition to this security, it was 
deemed advisable, after the completion of the masonry of the Pump -Well, in 1850, to cover 
the whole surface of the stone floor with a cast-iron floor, formed of large plates with suitable 
ribs, and bolted strongly together : upon which the large pumps were founded, and the iron 
reservoir, supported by massive iron columns, reaching from the iron floor ; as shown in Plates 
Ten and Eleven, and described more in detail, in Appendix, Note E. 

The walls of the Pump -Well are constructed of cut granite, laid in cement. They are 
five feet thick, and carried plumb from the foundation to the top, forty feet, with the 
exception of four steps, on each side of the Well, as shown in Plate Ten. These walls were 
supported by buttresses of suitable dimensions, as exhibited in Plate One. The quantity of 
masonry in the Well, is two thousand, two hundred and eighty-three cubic yards. It was 
commenced in August, 1849, and completed in October, 1850. 

The Draining Culvert, connecting the Well with the Dock, also the Discharge Culvert from 
the Well to the Bay, as laid down in Plate number One, were commenced in August, 1849 ; 
the former completed in November of that year, and the latter in October, 1850. 

The foundations of the Draining Culvert being necessarily as deep as the Pump -Well, 
and in immediate connection with it, the same difficulties were encountered as in the former, 
and the foundations were required to be of the same character and cost. 

The Discharge Culvert foundations were placed about ten feet only, below high tides, 
and were consequently out of the reach of the bottom springs, which proved so dangerous 
to the other foundations. 

A portion of the foundation timbers of this Culvert, were placed upon some of the rows 
of the Coffer-Dam piles, which happened to be in the line of the work, parallel to the 
Dock ; the residue was based upon three hundred and seventy-two piles, averaging twenty-four 
feet in length, and from fourteen to sixteen inches square (that had been drawn from the 
Coffer-Dam), and the whole covered with three-inch yellow-pine plank, to receive the masonry 
of the abutment walls, and the inverted brick arch between them. 

The abutment walls of the Draining Culvert, are composed of granite, five feet thick on 
the bottom, four at the top, and four feet high. They are eight feet apart, and from them 
springs a semicircular arch, two feet thick. The bottom has an inverted arch of brick, laid in 
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cement, similar to the Culverts in the Dock, to guard against any remote danger, from tie 
powerful land springs. 

The Discharge Culvert abutment walls are also constructed of granite, four feet thick, and 
five feet in height, placed six feet apart, and covered by an arch, twenty-two inches in thickness. 
The bottom is lined with brick, forming an inverted arch between the walls. The quantity 
of masonry in these Culverts, is one thousand, two hundred and seventy-nine cubic yards. 
The cost of the Pump -Well and Culverts, was forty-three thousand, five hundred and nineteen 
dollars and eighty-nine cents. 

Revetment or jetty w r alls were constructed, at the foot or entrance of the Dock, seventy 
feet in length on the east, and fifty feet on the west side ; with flights of stairs, and con^ 
venient landings on each side, from small boats, built in the masonry. These walls were 
completed in April, 1850, and contain four hundred and sixty ciibie yards of granite masonry, 
resting upon one hundred and ninety-eight piles, averaging each thirty-five feet long, and 
fifteen inches square. 



THE ENGINE HOUSE. 

The Engine House (see Plate Three,) is a fireproof building, three hundred feet in length, 
and sixty feet in breadth, presenting four fronts, of the finest cut granite ashler, with massive 
iron doors, iron shutters, iron window frames and sash; and the whole protected by an iron 
truss roof, covered with, twenty-two ounce copper sheets, each twenty by seventy-two inches, 
as shown in Plate Thirteen. 

The main building, seen in the Plate referred to, is one hundred and eighty feet in 
length ; the wings are each sixty feet long, the right, or eastern one being entirely occupied 
by the large pumping engine, the boilers of which are in the main building, immediately 
adjoining the wing. 

The floors of the engine and boiler rooms, are composed of cast-iron plates, five eighths 
of an inch thick, in star pattern, resting upon east-iron girders, secured in the masonry. The 
floor over the boilers is made of rolled-iron plates, secured to cast-iron beams, supported by 
iron columns. 

The first or lower floors, west of the boiler room, are constructed of cut stone, laid in 
cement, upon strong arches of masonry, that spring from the foundations of the building, and 
well secured by bearing piles of suitable lengths, driven with heavy hammers. 

The walls of the building, above the water- table, are three feet thick ; those of the east 
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wing are composed entirely of granite, also tlie cross walls, between the east wing and the 
main building. The other cross walls, four in number, are constructed of brick, twenty-four 
inches thick; also the exterior walls, west of the engine room, are backed with brick. All 
the masonry is laid in cement mortar, made of one part cement, and two parts clean, sharp 
sand. 

The following materials were used in the superstructure of this large structure :• — 

Twelve hundred and sixty-three cubic yards of fine-cut granite ashler; six thousand, 
nine hundred and thirty-three cubic yards of rubble masonry; one hundred and eighty-seven 
cubic yards of cut-granite floor stone ; one thousand, three hundred and seventy-seven cubic 
yards of brick masonry. Below the roof of the building, there are; six hundred and thirty 
thousand, six hundred and thirty-six pounds of cast iron ; one hundred and six thousand, and 
twenty-four pounds of wrought iron ; three thousand, nine hundred and four pounds of 
composition metal; nine hundred and ninety-two pounds of steel. 

In the roof there are; One hundred and twenty-three thousand, nine hundred and sixty- 
six pounds of wrought iron ; fifty-five thousand, nine hundred and forty-one pounds of cast 
iron ; fifty-seven thousand, seven hundred and five pounds of copper and composition metal. 

The total weight of metal in the building, is four hundred and eighty-nine tons, eleven 
hundred and ninety-five pounds ; of which, one hundred and eighteen tons, sixteen hundred 
and fourteen pounds, is in the roof. 

The whole of the iron work and copper, is covered with three coats of the New Jersey 
brown zinc paint. 

The foundations of the Engine House were commenced in the spring of 1849, and com- 
pleted to the level of the water-table, in December of that year. The corner-stone of the 
water-table was laid in April, 1850, and the structure completed, as shown in the Engraving, 
the last day of August, 1851. 

The original plan for this house, made in 1849, differed essentially, in very many particulars, 
from the one adopted in 1850. It was but three stories high, for the whole length of the 
building, with a fire-wall at each end of the roof; the doors, window frames, and sashes, also 
the girders and floors, were of wood, with the exception of the engine room ; and the roof 
was to have been covered with slate. 

The great cost of the engine and pumps, together with other valuable machinery, yet to 
be erected in this building, and its very close proximity to several extensive timber sheds in 
the Navy Yard, led to the adoption of iron and copper, in place of the materials originally 
proposed to be used, as the destruction or serious damage of the pumping engine, would be 
attended, with not only great cost, but the use of the Dry Dock would be lost, for a long 
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period of time. It may be now considered, one of the most complete, and fire-proof, engine 
houses and machine shops in this country, and is composed of materials of durable quality. 

The cost of the building to this date has been : — three hundred and thirty-one thousand, 
forty-three dollars and fifty-six cents ; of which sum, one hundred and fourteen thousand, four 
hundred and sixteen dollars and thirty-eight cents were expended on that portion of the house, 
west of the boiler room (not occupied by the engine and pumps of the Dry Dock) ; which is 
to be used as a machine shop, for repairs of vessels. 



THE TURNING GATES. 

In a report made to the Bureau of Yards and Docks, the 1st of October * 1849, by the 
then late Engineer of the Dock (Mr. McAlpine), he states, that "a contract was made, Sep- 
tember 25th, 1848, with Fortune C. Parsons, for the delivery of the timber for the Turning 
Gates, on or before the 1st of July, 1849. It became evident, very early, that he would be 
unable to procure and deliver the timber at his prices, without great loss, and it was doubtful 
whether it could be procured at all. My attention was called to the necessity of providing a 
substitute, in the event of a failure to procure the timber. The plan of making up the bars 
of bent plank, bolted together (as at the Boston Dry Dock), was considered objectionable. Mr. 
Pook, the Naval Constructor at the Boston Navy Yard, furnished me with a plan of a bar, 
made of one straight piece of large timber, and the curve formed by filling in the bar with 
solid wood. I had previously prepared a model of a trussed bar, which, to a considerable 
extent, avoided the expense of timber of such unusual and large sizes. 

"During the investigation of this subject, I collected drawings of all the large gates 
of much importance, which had been lately constructed in Great Britain, and many of those 
on the Continent. The materials of which nearly all these gates were built, was wood ; and 
generally upon the same plan. 

" An examination of the subject, suggested the propriety of substituting iron for wood, for 
the following reasons :— 

"The increased difficulty and expense of procuring timber of such large dimensions and 
form. The danger of inserting unsound timber, which could not readily be discovered, until it 
failed. The rapid deterioration in the strength of the gate, which required it to be constructed 
so massive, as to be more difficult of movement. The gates could be made of the required 
strength, of iron, with a greatly diminished weight. They could be repaired so easily and 
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cheaply, and would last so many years, without any other repairs, than to have them kept 
constantly covered with paint. 

"Some large gates have been made of iron, in Europe, but the plans and descriptions of 
none of them have been published, except one pair, which were built at Montrose, in Scotland. 
I have, however, obtained much information on this subject, by correspondence, and from 
persons who have visited works, where iron gates are used. The first iron gates, that I have 
any account of, were built for the locks on the Ellsmore and Chester Canal, in 1800. They 
were made of cast-iron ribs, covered with oak plank ; the post and ribs were cut in one 
solid piece. Each pair opened a space of fourteen feet in width. 

"In 1823, gates for the locks on the Caledonia Canal, were constructed with ribs of cast 
iron, and covered by plank of English oak. These gates were about twenty-four feet long, and 
twenty-five to thirty feet high. 

"Those at the Montrose Graving Dock, were made of cast-iron ribs, covered on both sides, 
with wrought-iron boiler plates, and cast-iron quoin and mitre posts. The leaves open a clear 
space of fifty-five feet, and weigh one hundred and seven tons. 

"Iron gates of a similar plan, have been built for the docks, at Shinburness, Bristol, 
Sheerness, &c. At Bristol, one gate (or leaf) only is used, and it opens a clear space, forty-five 
feet wide. At Woolwich, the gates have a clear opening of sixty-five feet. Messrs. Rennie, 
of London, built seven pair of iron gates for docks, at Sebastapol, on the Black sea. 

" It will be observed, that in the construction of all these gates, the ribs and posts 
have been made of cast iron. The low temperature of the atmosphere in this climate, ren- 
ders the use of cast iron dangerous, where it "is subject to violent concussions; yet (in the 
early stage of the examination) it was considered as impracticable, to procure wrought iron 
of the size and the form required, for the ribs of a gate for this Dock. After some cor- 
respondence with some of the large manufacturers in England, they concluded they could 
either roll these plates, or weld them up from shorter pieces. Plans were prepared for a 
gate, made wholly of wrought iron, except the quoin posts. The ribs were to be made of, 
alternately, three and four sheets of iron, secured by splicing plates. 

" Some of the best practical engineers expressed doubts, as to the strength of the hori- 
zontal ribs of the gates, as thus arranged. To satisfy these doubts, a trial bar was modelled, 
after the form proposed, and full size, and subjected to pressure. It is believed, that no 
experiments have hitherto been made, at least none have been published, on the strength of 
iron thus applied ; as they are very interesting, as well as valuable, they are herewith appended. 
"The model bar was made of four plates of iron, twenty-two inches wide, and three fourths 
of an inch thick, with lapping plates over the joints, three feet long. The bar was first tested 
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by loading it, with the ends secured and resting against abutments. A weight of ninety-two 
thousand pounds was put on the middle of the bar, which deflected it two inches ; the yielding 
of the frame prevented any further weight being applied, but it was subsequently tried without 
abutments, and deflected three inches with fifty thousand pounds ; six inches, with sixty-five 
thousand ; ten inches, with seventy-one thousand ; and broke with seventy-five thousand pounds : 
the fracture being a rent, near the middle, extending up, from the lower edge, six inches. 

"The result of the experiment, proved that the strength of a bar thus formed, has been 
under, instead of over, rated." The form and strength of the ribs having thus been obtained, the 
plan of the gates was readily arranged. 

The details have, in many respects, been constructed essentially different from the original 
plan, designed in 1849. The proposed plan of opening and closing them, by means of four cap- 
stans and chain cables, was abandoned, and more simple and less expensive machinery introduced, 
as will be seen by reference to Plate Six, and to Appendix, Note F. 

They have been constructed in the following manner : — The quoin posts are of cast iron, 
thirty-one feet, four inches long, twenty-six inches in diameter on the outside, and twenty-two 
inches bore ; with four internal bands, each twelve inches wide, and eighteen inches bore ; and a 
band on the bottom of the post, twelve inches wide, and twelve inches bore. On the outside 
of each post there are eight bands, projecting three eighths of an inch, to allow the fitting to 
the masonry. There are twenty-one lugs, two inches projection on one side, to bolt the curved 
bars, or ribs, of the gate to. The net weight of these posts are, respectively, thirty-one thou- 
sand, three hundred and eleven ; and thirty thousand, eight hundred and ninety-four pounds ; or 
together, sixty-two thousand, two hundred and five pounds — over thirty-one tons. 

Each post has, at the bottom, inserted a socket, eighteen inches diameter, three feet long, 
and an interior bore to suit a footstep, ten inches diameter, and ten inches long, on which the 
post turns. The head of each post is secured in its perpendicular position, by a cast-iron 
anchor, with three limbs, each eight feet long, fourteen inches in width, one and a half inches 
thick, and secured to the coping of the Dock, by means of two-inch wrought-iron bolts, three 
feet long, leaded into the masonry ; and a lip is cast on the anchor, at the centre limb, six 
inches in width, and at the side limbs, three inches, over which is placed an oval band of 
wrought iron, thirty-two and a half inches, by twenty-eight and one half inches in diameter, 
four by four inches, thus securing the vertical position of the post, when the gate is moved. 
The two mitre plates are composed, each, of one piece of wrought iron, thirty-one feet long, 
twenty-two and a half inches wide, and one inch thick ; on the inside of which, there are 
riveted angle irons, six by three and a half and five eighths of an inch, to which the ends 
of the ribs are bolted, to correspond with the. lugs on the post. 
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On one of these mitre plates, is fastened a buffer timber, of white oak, seven menes, by 
twenty-two inches, and the entire length of the plate, secured to the plate by means of two 
angle irons, six, by three and one half, by five eighths of an inch, also extending the whole 
length, and by bolts to the mitre plate. 

There are twenty-one wrought-iron ribs to each leaf of the gate, curved to a radius of 
seventy-four feet, nine inches interior (which corresponds with the curve of the mitre sill), and 
seventy-six feet eight inches exterior. On the outer edge of the curve of each rib, and on 
each side, are fastened, by means of rivets, an angle iron, thirty-six feet long, four and a half 
by three inches. The four and one half inch side is secured to the ribs, and the sheathing 
fastened to the three inch side. 

The first eight ribs from the bottom of the leaf are of three-quarter inch iron; the next 
twelve ribs above are of five-eighths inch, and the last or top rib, three-quarter inch iron. 
They are all thirty-six feet long, and twenty-two inches wide, made up, alternately, of three 
plates of twelve feet each, and four plates of nine feet each, secured together by means of 
lapping pieces, eighteen inches wide, and one-half inch thick, and sixteen one-inch rivets. 

The sheathing is composed of the best Pennsylvania cold-blast plate iron, nine feet six 
inches long, by four feet nine inches wide, showing twenty-four inch water-lines. 

The first six courses of plates, above the bottom of each leaf, are five eighths of an inch 
thick. The next four courses above, are one half inch thick. The next three courses above, are 
three eighths of an inch thick. The next two, and last courses, are one fourth of an inch thick. 
They are secured to the quoin post, by means of a rabbet provided for that purpose, and to the 
mitre plate, by means of the angle irons; the whole secured with rivets of half, five-eighths, 
and three-quarter, inch diameter. 

The buffer timber, which closes against the mitre sill, is of white oak, twenty-six inches by 
sixteen inches, and secured to the lower rib by thirty-one one-inch diameter woodscrews; and 
to the sheathing by the same number of three-quarter inch screw-bolts, passing through the 
lower course of the sheathing and timber. 

There is fitted into a recess, provided for the purpose, on the quoin post, India-rubber, 
eight inches wide, and three fourths of an inch thick, the entire length of the post, and secured 
to it by two vertical courses of three eight-inch tap-bolts, the heads of which are sunk to the 
level of the rubber, thus forming a tight joint between the hollow quoins and the post. 

There are two sets of cast-iron tram-plates, eight inches wide and four inches thick, under 
each leaf of the gates, provided with lugs on each side, through which one-inch round lewis 
bolts are leaded into the stone floor of the Dock. They are planed on each side, and fitted 
to a perfect level, in the masonry. The respective radii, to the centre of these plates, on which 
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the friction rollers, which support the gates, travel, are thirty-one feet ten inches, and twenty 
feet, and to each of which, and the floor, are secured a set of spur segments, two and one half 
inches pitch, and five inches face ; the one external, and the other internal, gearing, the radii 
of which are, respectively, thirty feet eight inches, and twenty-one feet two inches. Into 
each of these segments, a nine-inch pinion of the same face and pitch, work by means of a 
four-inch shaft, extending to four inches beyond the top rib of the gate. On the top of this 
shaft is a spur wheel, one and a quarter inch pitch, and four-inch face, which is operated by 
a pinion six inches diameter, to which is attached a two-inch shaft, extending three feet above 
the top of the gate, and a hand wheel of four feet diameter placed thereon, by means of which 
the gates are opened and closed. 

Each leaf is also provided with a brass sliding-valve, thirteen by twenty-four inches, on 
the outside of the gate, and a two-inch screw shaft extended above the top of the gate, and 
operated in the same manner as described for the moving of the gates. 

The bottom of each leaf of the gates is furnished with two composition rollers, of sixteen 
inches diameter, and six-inch face, through the centre of which is passed a cast-steel shaft, with 
journals, four by six inches, secured to pillow blocks, which slide in a casing, secured to the 
sheathing by twenty one-inch collar bolts each. On the top of each pillow block, and in the 
casing, there is inserted a composition nut, seven inches in depth, provided with a screw, on 
the upper end of which, rests a four-inch wrought-iron shaft, extending up the back of the 
gate eighteen feet, and secured to the gate by three cast-iron pillow blocks, fastened to the 
sheathing by six seven-eight inch diameter screw-bolts, each. This shaft is used to adjust and 
distribute the weight, over the whole external surface of the gates. Each leaf of the gates is 
surmounted by a bridge, formed of wrought-iron bearings, covered with yellow-pine floor plank, 
with brass railings, as seen in Plate Six, Figures One and Eight. 

The forty-two ribs of these gates weigh one hundred and seventy-six thousand, and seven 
hundred pounds ; and the two mitre plates, six thousand, three hundred and forty-nine pounds. 

The total weight of the gates, including machinery for turning them, is one hundred and 
eighty-seven tons, eight hundred and ninety-three pounds. 

The total cost, including the sum of nine thousand, six hundred and sixty-eight dollars and 
fifty cents, paid for the working machinery, was sixty-seven thousand, one hundred and forty- 
eight dollars, at the contract prices, for the following quantity of materials, and work done : — 
Two hundred and sixty-two thousand, two hundred and seventy-three pounds of wrought 
iron ; ninety-seven thousand, eight hundred and thirty-seven pounds of cast iron ; four thousand, 
five hundred and twenty-nine pounds of brass composition; three hundred and forty-three 
pounds of steel; four hundred and five pounds of India-rubber; two thousand, three hundred 
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pounds of brown zinc paint ; sixteen hundred ana ninety-four superficial feet of timber ; the 
welding of one hundred and two thousand, nine hundred and forty-five pounds of iron ; the 
planing, boring, turning, chipping, and drilling of five hundred and forty-three thousand, eight 
hundred and four superficial inches of iron and composition. For contract prices for the above, 
see Appendix, Note G. 

These gates were commenced in the spring of 1850, and completed, ready for successful 
operation, the last of August, 1851 : and were first used, on the occasion of the docking of 
the French war-steamer, " Mogador f the 3d of September following, at which time the two 
gates were closed by four men only, on each leaf, with ease, in about ten minutes, notwith- 
standing their vast size and weight. They are perfectly water-tight, and will, undoubtedly, 
with proper care to keep them well coated with zinc paint, endure for very many years; and 
continue, for some time at least, to be the largest iron gates in this country or Europe. 



THE FLOATING GATE. 

The Floating Gate, or Caisson, is an iron vessel, with keel and stems, made to fit the 
grooves in the masonry, at the entrance of the Dock, as seen in Plate One, at B. By ad- 
mitting water in this vessel, it settles into these grooves, and forms a barrier against the sea. 
It is removed from its place, by pumping out water sufficient to flo-at the vessel clear of these 
grooves, the form or curve of which is seen in Plate Two, Figure Three. They are cut in the 
masonry, twenty-six inches wide, and twelve inches deep, from the top to the bottom of the 
side walls, and in the floor. 

The Floating Gate is used, in case the turning gates require repair, or to relieve the strain 
on them, by dividing the pressure of the water 

A reference to Plates Four and Five, will make more clear the following description of the 
Caisson of this Dock- — the first, it is believed, that has been constructed wholly of metal. 

Its exterior dimensions are fifty feet at the keel, and sixty-eight feet eight inches at the 
rail. At the first, or upper deck, it is sixty-seven feet long; at the second deck, sixty-five 
feet ; at the third deck, sixty-one feet three inches ; and at the fourth deck, or top of truss 
bracing, fifty-seven feet two inches. Beam at midship section, is sixteen feet, and at keel, 
seven feet. 

The keel and stems are made of plates of three-quarter inch iron, and are two feet wide, 
and nine inches deep. The frame is made of vertical ribs of iron, bent to the form of the 
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vessel, and covered with boiler iron, and stiffened by angle-iron deck beams, and cast-iron tubes, 
as shown in Plate Five, Figures One and Three. 

At the keel, the bottom plates are twenty-four inches wide, and three fourths of an 
inch thick, and the stems are of the same size. The sides of the keel are formed by bending 
the garboard streake at right angles to the bottom plate, and those of the stems, by a con- 
tinuation of the side streakes, of which there are sixteen in number, made of boiler plate, 
nine feet long, by two feet wide. The first six of these, from the keel, are five eighths 
of an inch thick ; the next four, half an inch ; the next three, three-eighths ; and the next 
two, for bulwarks, one quarter of an inch thick, with a lining of three- sixteenths inch iron, 
from upper deck to rail. They are all secured together, by three-fourths, five-eighths, and 
one-half inch rivets, at two and a half inches from centres. 

The ribs of the frame are composed of wrought iron, as follows : — First futlock, or to the 
second deck, six by one inch ; second futlock, or to the upper deck, five by one inch ; and 
from main deck to rail, angle iron, two and a half, by three, and by half inch. The pieces 
of each rib are welded together, and butt at the centre of the keel, in castings provided for 
the purpose, and secured by rivets one-inch diameter. There are thirty-one ribs, on each side 
of the vessel, moulded to conform to sections, two feet apart, as shown in Plate Four, Figure One. 

The knees, to which the sheathing is secured, are wrought iron, each limb being four by 
four inches in width, and fastened to the ribs ; one knee on each side of each rib, secured 
by two one-inch rivets, as seen in Plate Four, Figure One. 

Plate Five, Figures One and Two, show the cast-iron truss braces, which are five inches 
external diameter, and three inches bore, through each of which passes a two and a half inch 
bar of wrought iron, which is secured to the sides and keel plates, by keys passing through 
them and the bar, as in Plate Five, Figure Two, in large scale. 

The kentlage table, seen in the same figure, is so arranged, that a passage way of two and 
a half feet high, is left between that and the keel, for the purpose of repairs and painting. The 
table is five feet wide, on which is now placed two hundred and eleven thousand, two hundred 
and ninety-five pounds of cast-iron kentlage, formed with sockets and pins, to fit one into the 
other, to prevent it from shifting. The top of the truss beams are moulded to four inches high 
in the centre, with provisions for laying on a deck, if required. 

The truss braces and beams, commence at frame number one, alternately to frame number 
eleven, at which it terminates with cast-iron transom plates, running into the stem, at each end 
of the vessel, as shown in Plate Five, Figure Five. There are also two cast-iron transom plates 
at the stems, under each deck. 

The beams and decks are all composed of wrought iron ; the first are of angle iron, three 
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and a half by three inches, riveted to the frame at each rib, by six three-quarter inch rivets. 
The decks are lapped joints, with the exception of the, main deck, which is butted, and crowns 
three inches. The decks are all riveted to the limb of the beams, by one-half inch rivets, and 
the main deck has counter-sunk heads. 

The decks are supported in the centre by five cast-iron columns, six inches diameter, and 
four-inch bore ; at each deck, from the keel to the main deck. Through each of these columns, 
there is passed a three-inch wrought-iron rod, from the main deck to the keel plate, secured by 
a key. Between each column, under the main deck, there are cast-iron Gothic braces, and on 
each wing there are also four cast-iron columns, similar to the centre ones, and a wrought-iron 
bolt, two and a half inches diameter, passing through each of them, from the main deck to 
the truss beams, and secured like the centre ones. 

The filling tubes, four in number, are of cast iron, seventeen inches in diameter, and 
fourteen-inch bore, extending through the entire width of the vessel, riveted to the sheathing, 
and secured with keys to the ribs. Each one is provided with two valves (as shown in 
Plate Five, Figure Three), for the purpose of passing the water through the Caisson, into the 
chamber of the Dock ; also into the interior of the vessel when required, from the same tubes, 
by four branch valves. 

The last valves are used only when the vessel is being put into place, in the groove 
or recess of the Dock. They are of composition metal, cast in halves, planed and fitted 
together, and bolted through the chambers and flanges of the tubes, which are made in two 
lengths. These valves are operated by means of shafts and wheels, as shown on plan of second 
deck, Plate Five, Figures Three and Five. 

To one of the tubes is connected a discharge pipe, from the pumps of which, there are 
two, double action, of the following dimensions, viz : — Sixteen-inch bore, and fourteen-inch length 
of stroke, operated in like manner to the ordinary fire engine, by breaks and levers, placed 
upon the main deck, as shown in Plate Four, Figure Two. These pumps are placed upon the 
third deck, and from them suction pipes extend to within twelve inches of the keel. In addition, 
a four-inch bilge pump is used, to take the water out of the interior of the keel, and from 
below the kentlage table, when required. 

There are also two Kingston valves, operated as the other valves, at the bottom of the 
vessel, through which it can be emptied, when the chamber of the Dock is free of water, 
without using the hand pumps. 

There are two capstans of cast iron, on the main deck, for warping the vessel; and cast 
iron heads, to secure the vessel when afloat. From the main deck, there are connected with 
the pumps, two pipes of three-inch bore, to be used for washing out the Caisson and chamber 
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of the Dock, and to be used in case of a fire in the vicinity, or on board of a vessel, wber 
in the Dock for repairs. 

"Wr ought-iron steps connect from each deck, and from the main deck to the rail. The 
joints of the sheathing and stems are chipped and caulked, so as to be water-tight, and the 
interior and exterior surface of the iron work is painted with three coats of zinc paint, to 
prevent corrosion. 

A lining of India-rubber, eight inches wide, and one inch thick, was fastened to the 
exterior surface of the keel and stems, with counter-sunk screws, before the Caisson was launched, 
to prevent, as far as possible, the leakage of water between the vessel and the masonry of 
the Dock; which answered the purpose proposed, very well, until it became torn by repeated 
use of the Caisson, during the past year. Oak, or yellow-pine plank is to be used instead, 
arranged like the buffer timbers of the turning gates. 

The contract for the Floating Gate was made in August, 1849; the iron keel laid in Oc- 
tober of that year, and the vessel launched on the 1st day of January, 1850 (the day the 
contract expired), the whole of this complicated and massive structure having been built, from 
keel to rail, in the unprecedented space of seventy-two days and nights. 

The following is the amount of material and work, in the Caisson: — 

Two hundred and seventy-two thousand, six hundred and fifty-two pounds of wrought 

iron. 
One hundred and forty-five thousand, five hundred and sixty-seven pounds of cast iron. 
Two hundred and eleven thousand, two hundred and ninety-five pounds of cast-iron kent- 

lage, for ballast. 
Six thousand, three hundred and forty-four pounds of composition metal. 
Eight thousand, nine hundred and seventy-four pounds of paint. 
Seven hundred and sixty-five pounds of copper. 
Nine hundred and seventy-nine pounds of India-rubber. 
One hundred and forty thousand, four hundred and twenty-three pounds of wrought iron, 

welded. 
Three hundred and forty-six thousand, two hundred and twenty-six superficial inches 

of chipping, planing, boring, and filing, of iron and composition. 

The total cost of the Floating Gate, at the contract prices (see Appendix, Note G), was 
seventy-nine thousand, four hundred and nineteen dollars and sixty-eight cents. The weight of 
the Oaisson is two hundred and seventeen tons, one thousand and eighty-one pounds, exclusive 
of the one hundred and five tons, twelve hundred and ninety-five pounds of ballast. 
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FILLING-CULVERT GATES. 

The Filling Culverts open from the tide water, in the exterior face of the wing wall of 
the Dock, as seen in Plate Two, Figure Two, and have each a gate of composition metal, shown 
in Plate Nine. The seat of each gate is eight feet high, and two feet ten inches wide, pre- 
senting an opening to the galleries of the Dock, of three feet seven inches, by two feet three 
inches; provided with an interior projection of eight inches in width (as seen in Figure Two), 
and secured to the masonry by sixteen one and a half inch split lewis bolts. 

The sliding valve is provided with a chipping piece, around its exterior and interior sur- 
face, forming a thickness of one and a half inches at those points, the webb of which is one 
inch thick, guided by slides secured to the seat by eleven three-quarter inch tap-bolts on 
each side. On the back of the valve, in its lowest extremity, is secured a nut, through which 
a three-inch screw shaft passes, and extends up the face of the Dock eight feet six inches. 
The head of the shaft is two inches, coupled to which, is a wrought-iron shaft of two inches 
diameter, extending three feet three inches above the coping stone, and fastened to it by a 
cast-iron pillow block, and at the top of the seat, by a composition one, operated at the top 
by a hand-wheel of four feet diameter. 

The quantity of material in the two gates, was six thousand, four hundred and fifty-six 
pounds of composition metal; and the cost, twenty-three hundred and thirty-six dollars, and 
sixteen cents. They were completed in November, 1850. 



DISCHARGE-CULVERT GATE. 

On the west wing of the Dock, in the opening of the arch passage through which the 
water is discharged from the pump-well, eight feet from the front of the masonry, a gate is 
let into the Culvert by means of a check, provided in the stone work for the purpose, com- 
posed of composition metal, the opening of which is six feet by four feet, fastened to the 
masonry, as seen in Plate Twelve, Figure Nine, of the engravings. This gate is worked by 
a wheel and screw, the same as the Filling-Culvert gates; and is opened when the pumps are 
in operation, to allow the water to discharge into the Bay, and closed at other times to pre- 
vent the tides from setting up into the Culvert, especially when repairs are necessary to the 
Conduit. 
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The following is the amount of materials, and work in this gate : — 

Sixteen hundred and forty-four pounds of cast iron. 
Four hundred and ninety-eight pounds of wrought iron. 
Three thousand, nine hundred and ninety-six pounds of composition metal. 
Twenty-six pounds of copper, and three pounds of steel. 

Twenty-six thousand, five hundred and one superficial inches of planing, boring, and 
chipping. 

The cost of which, was nineteen hundred and thirty-six dollars and eighty-four cents. This 
gate was commenced in September, 1850, and completed in November of that year. 



CULVERT GATES. 

The Discharging Culverts, seen in Plate Two, Figure Five, through which the water passes 
from the chamber of the Dock to the draining culvert and pump-well, have each a side gate 
placed in the interior of the Culvert, under the main side walls, as exhibited in Plate Eight. 

There are two swinging valves to each gate, as seen in Figure Seven ; the smaller one 
presents an opening of fourteen by fourteen inches, and the larger one four feet square. It 
will be obvious, that the compound valve, used by opening the smaller one, whose surface, 
when the Dock is full and the Culvert empty, bears a pressure of three thousand, four hundred 
and sixty-eight pounds; while that of the larger is thirty-three thousand, seven hundred and 
eight pounds; an equilibrium is speedily produced in the Culvert, which renders it easy to 
open the main valve, and permit a full flow of water to the pump-well. 

Figure One shows a wrought-iron shaft twenty-four feet long, and three inches in diameter, 
reaching from the top of the Culvert entrance to the coping of the Dock, secured in its ver- 
tical position by four cast-iron guides, each fastened to the masonry by four one-inch lewis 
bolts. This shaft at the coping connects with a hollow shaft, three feet three inches long, and 
five inches diameter at the base, and four inches at the top, through which a pawl passes, 
which is dropped when the machinery is not worked, and connected with a hand wheel four 
feet in diameter. (See Figures Eight, Nine, Ten, and Eleven, in detail.) At the lower end of 
the shaft is a bevel pinion twelve inches in diameter, with one and a half inch pitch, and four 
inches face, gearing into a three-feet wheel of the same pitch and face, which is secured to 
a four-inch wrought-iron shaft, extending horizontally fourteen feet, into the passage way to 

43 



UNITED STATES DRY DQQK. 



the Culvert, for working the gates, as shown in cross section, Figure One, ana elevation, Jbigure 
Two. This shaft is supported by three pillow blocks, resting on three cast-iron bearings (and 
secured to them by screw-bolts), which are fastened to the masonry by lewis bolts, as seen 
in Figure Twelve. 

Four feet from the interior end of this shaft an eye-bolt is inserted, to which a curb-chain 
is attached, connecting with the lowest end of the smallest compound valve of the gate. The 
two valves swing on spindles of different lengths, the chain continuing to open the larger one, 
after the smaller jams upon its face, by a jaw, as shown in Figures Three, Four, and Seven. 
The main valve is secured to its seat by caps and bolts, which seat stands two feet into the 
Culvert, and is fastened by twenty, one and a half inch, composition lewis bolts. The valves are 
faced with India-rubber, by three eight-inch tap-bolts, and, with the seat, are of cast iron, as 
shown in cross sections, Figures Five and Six. They are painted, as also the other Culvert 
Gates, with zinc paint to protect them. 

The following quantity of material was used in their construction, viz: — 

Twenty-three thousand, six hundred and twenty-five pounds of cast iron. 
Four thousand, and eighty-three pounds of wrought iron. 
Six hundred and nineteen pounds of brass. 
Eighty-one pounds of India-rubber. 
Five pounds of steel. 

Thirty-three thousand, seven hundred and eighty superficial inches of boring, chipping, 
and planing. 

The cost was thirty-six hundred and thirty-five dollars > $nd forty-two cents* . 
These gates were completed, November, 1850. 



IE ON CAPSTANS, 

There are eight iron Capstans placed around the Dock, about ten feet from the coping,-— 
two at the head of the chamber, and three on each side, each one of which are double-geared. 
Each Capstan is placed in a cast-iron box, five feet square and two feet deep, provided with 
a cover of the same material, which is secured to the box by six collar bolts, one and a half 
inches in diameter. Within this box are, placed two sets of spur-gearing, the lower set being 
five, to one r and the upper set as, two to one. The, top of the, box has. a *cast:iroji Caj)sJfcaii 
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head, eighteen inches high by fourteen inches in diameter, and worked by Capstan bars, con- 
nected with a hollow shaft through the top of the box. On the bottom of this shaft are the 
pinions which work into the spur-gearings and through the same shaft is a. pawl, which is, 
dropped into the eye of the pinion, on which recesses are cut for it, thus changing the motion 
at pleasure. To each of these Capstans is attached a universal leading-block of composition 
metal, to which a line can be taken from any part of the Dock to the Capstan, to haul in or 
out the vessel. The Capstan boxes are sunk into the earth, to a level with the coping of the 
Dock, and secured to a framework of oak timber, bedded in concrete masonry. 

The eight Capstans and fixtures have in them sixty thousand, two hundred and forty 

two pounds of cast iron. 
Eighteen thousand, and twenty-one pounds of wrought iron. 
Fourteen hundred and sixty-two pounds of composition. 
One hundred and twenty pounds of steel. 
Mne hundred and eighty-seven pounds of paint. 
One hundred and seventy thousand, two hundred and seventy-five superficial inches of 

turning and chipping. 

Their cost was eleven thousand, one hundred and forty-five dollars. 
They were completed, August 30, 1851. 



PUMPING-ENGTNE AND PUMPS. 

There are but few specimens of large pumping-engines to be found in the United States, 
and prior to the; construction of this Dock, no one of magnitude, and adapted to this duty, 
had been built in America. This Dock, being by far the largest in the country r and located 
at the most important naval station, it was* deemed important by the engineer in charge, at 
the time the plans were matured and adopted, (Mr. Mc Alpine), that the machinery for ex- 
hausting the water from the Dock should be of the most perfect kind, and of great power 
and capacity also, as but a very inconsiderable amount of aid is afforded by the recession of 
the tide. 

In a report made by the engineer to the Bureau in 1849, he says, "My attention was 
early? called to the necessity/ of providing the; means; of exhausting tha; water from this Dock 
in a rapid manner. After carefully examining the subject, I had plansi and. specifications pre- 
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pared, for a condensing vertical-beam engine, with a cylinder of fifty inches diameter, and 
fourteen feet length of stroke, and four lifting-pumps, each of fifty inches diameter, two of ten 
feet lift, and two of six feet lift; which I had the honor to submit to you on the 24th Jan- 
uary, last. 

"These plans and specifications, and the whole subject, were referred to a Board composed 
of Charles W. Copeland, a steam-engineer in the naval service; Wm. M. Ellis, engineer and 
machinist, of the Navy Yard, "Washington, and myself. This Board was in session from the 
27th February, to the 21st March, 1849, discussing and examining the matter. 

" Mr. Copeland strongly advocated a double engine, working at right angles, but in all 
other respects essentially the same as the plan submitted. A majority of the Board (Mr. 
Copeland dissenting), adopted the plan of engine I had previously recommended to the Depart- 
ment, and the same kind of pumps, but only two in number. 

"The engine and pumps were advertised, by the Department, to be contracted in March 
last, and were contracted by Grouveneur Kemble, of Cold Spring, New York, in May last, to 
be completed by 1st of January, 1850. I am unable to say what progress has been made 
in the work, because it has not been placed under my direction, but has been superintended 
by Mr. Copeland." 

Owing to the expenditure of the appropriation, made in 1849 for this work, before the 
engine and pumps were far advanced, and to very many important alterations from, and ad- 
ditions to, the original or contract plans and specifications during their construction, they were 
not completed ready for use until the 16th of January, 1851, when the U. S. frigate St. Law- 
rence was docked ; the water being entirely exhausted by the pumps in two hours and ten 
minutes working time, in the most satisfactory manner. 

The duty performed by them in this short period of time, was as follows:— 

To raise one hundred and ten thousand cubic feet of water, an average height of two 

and one half feet. 
One hundred and twenty-five thousand cubic feet of water, an average height of seven 

and one half feet. 
One hundred and fifteen thousand cubic feet of water, an average height of twelve and 

one half feet. 
One hundred and ten thousand cubic feet of water, an average height of seventeen and 

one half feet. 
One hundred and ten thousand cubic feet of water, an average height of twenty-two 

and one half feet. 
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Forty thousand cubic feet of water, an average height of twenty-six feet; making in all 
six hundred and ten thousand cubic feet. 

A condensing double-acting beam engine, set in a cast-iron Gothic frame, and finished in 
the most perfect manner, as shown in Plates Ten and Eleven, with a cylinder of fifty inches 
diameter, and twelve feet stroke, works the pumps. 

The working beam is of cast iron, thirty-one feet long between the " end centres," and four 
feet deep at the "main centre," strongly flanged and bolted, and weighing over fifteen tons. 
The piston-rod is attached to the beam by a parallel motion; the main-pump and air-pump 
rods are connected to it by double rods and links, the air-pump cross-head working in slides 
attached to the columns of the engine-frame. 

The rod connecting the balance-wheel crank with the beam, is trussed by tie-rods, 
joined to each end of the rod, and to each other, by suitable bolts, and passing over a strain- 
ing strut at the centre, with provisions for tightening the whole by screws and nuts. The 
balance-wheel is of cast iron, twenty-four feet in diameter, a cross-section of its rim having an area 
of about eighty square inches. Its arms (eight in number) unite in a centre case, having 
compartments to receive their tapered ends, and two of the segments have an interior counter- 
balance rim. The shaft and crank are of wrought iron. The condenser is formed from a 
portion of the air or vacuum chamber of the pumps, a partition being placed in that portion 
of it which extends above the reservoir bed-plate. The air-pump stands level with the condenser, 
is fitted with a floating cover, and sustains upon its upper flange the usual reservoir. The 
air-pump rod and bucket, the foot-valve and seat, are of composition metal. The length of 
stroke is forty-two inches, the diameter of the cylinder forty-four inches. The interior of the 
cylinder is lined with composition metal. 

The piston, cylinder-covers, and steam-chests, side pipes, valves, valve-gearing, with the ec- 
centric and rock shaft, are all nearly identical with those used in the best American steamboat 
engines. 

There is an independent adjustable expansion-gear, so arranged that as the load upon the 
engine is increased by the lowering of the water in the Dock, a proportionate increased amount 
of steam is admitted into the cylinder. This is effected by a simple arrangement, consisting 
of a cam-wheel on the balance-wheel shaft, against which a cam-roller, suitably connected with 
the expansion-valve stems, is made to revolve; and along which it can be made to travel at 
any speed desired. The whole is rendered capable of adjustment by hand, or it can be thrown 
out entirely. 

The front of the engine is mounted with steam and vacuum gauges, and an indicator, and 
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also a register for numbering the strokes of the pumps. The Cylinder is felted and covered 
with a casing of mahogany, secured by brass bands. All the journals have automaton oil- 
feeders. The side pipes, rock-shaft and stand, and all the wrought-iron moving parts of the 
engine, are highly polished. 

The frame of the engine consists of an entablature of cast iron, supported on double lines 
of Gothic columns and arches, ending against the walls of the engine room, which is fifty-four 
feet square, interior dimensions, and fifty feet in height, hard-finished walls, with heavy cornice. 
The whole rests upon the bed-plate of the engine, and upon granite base blocks, around the 
sides of the apartment. Each of the entablatures is secured to the walls of the building by 
four copper bolts, one and a half inch diameter, three feet long, with heads of three and one 
half inches square, and washers six inches square, passed through holes of one third greater 
diameter than the bolts, made in the stone walls of the house. Each of the ten pilasters are 
secured to the walls of the room, at three several points, with one and a quarter inch iron bolts, 
with counter-sunk nuts in the pilasters. There are also eight one and a half inch, iron bolts, 
of suitable length, extending from the west end of the engine frame, to the rear of the large 
granite chimney, to secure as far as possible the frame from longitudinal motion or vibration, to 
steady the engine, and relieve the walls of the building. To effect the latter object, prepared 
India-rubber of from one and a half to two inches thick, has been placed between the masonry 
and the iron entablature and pilasters, also India-rubber washers between the bolt heads and the 
exterior face of the walls. 

The engravings referred to, show very beautifully the style of ornament that has been 
given to the whole work, care having been taken to have all the parts in keeping with each 
other. The engine is surrounded by an elegant iron railing, and a cast-iron flooring, figured in 
relief, covers the entire apartment. All the cast-iron work is painted with three coats of zinc 
paint, and bronzed. 

The boilers are three in number, situated in a fire-proof room adjoining the engine, where 
careful arrangements are made to prevent radiation. They are, each, twenty-six feet in length, 
and seven feet diameter in the waist, built on the "single return drop flue" plan. The flues 
of all the boilers discharge into a transverse one, in the masonry underneath, connecting with 
the chimney, one hundred and twenty feet in height, and ten feet square at the top, as seen 
m Plate Three. 

There are no feed-pumps attached to the engine, the boilers being fed from the rain-water 
cistern under them, by the direct-action steam pumps of "Worthington & Baker," of New 
Ycrk, each boiler having one attached to it. The general principle involved in its construction, 
is the combination of a pump with the steam cylinder, that drives it without the intervention 
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of a crank fly-wheel, or any device for producing rotary motion. The steam cylinder is, in all 
respects similar to that of an ordinary high-pressure engine, with the parts as usually constructed 
for the admission and emission of steam. The engine and pump are both on the same frame, 
and have the same piston-rod, prolonged and attached to the plunger of a double-acting pump 
The steam-valves are actuated by an arm from the centre of the piston-rod, working against 
tappets or nuts upon the valve-rod, at each end of the stroke, in order to change the position 
of the steam-valve, and admit steam to alternate sides of the piston. The necessary reciprocating 
motion of the pump-plunger is thus produced in a very ingenious and simple way, with the 
least possible amount of friction and loss of power. The advantages claimed for this pump are 
many and obvious. The importance of an independent power, separate from the main engine, 
for forcing water into the boiler, has been long felt and acknowledged This pump supplies 
this demand, and enables the engineer to feed his boiler at all times, whether his engine be 
in motion or not, as it will continue in motion while steam is applied, and at any speed 
varying from ten to two hundred strokes per minute, as the wants of the boiler may demand, 
with very little care from the engineer. 

The contract price of the Pumping-Engine, including boilers and iron frame, complete, 
ready for use, and warranted to perform the duty required for one year without repairs, was 
thirty-seven thousand, three hundred dollars, a sum much below its cost, after allowing the 
contractor for the additional entablatures and arches of the frame, extending to the sides of 
the building, and the pilasters against the side walls, as shown in Plate Eleven, amounting to 
seventy-three thousand pounds of cast iron, and which were added during the construction of 
the engine as necessary to secure it firmly in its position, and not disturb the masonry of the 
engine house. 

There are two lifting-pumps, each sixty-three inches in diameter of cylinder, and eight 
feet length of stroke. As before mentioned, the plan of the pumps, the reservoir, -&c, have 
been materially changed since they were contracted for, notwithstanding the plans had been 
made with much care by the commission appointed by the Department. The principal alter- 
ations and additions have been as follows, viz.: the contract states "There will be but one 
suction-pipe to both pumps, sixty-four inches diameter, with a suction-valve near the lower 
end, and a suitable air vessel at the upper end; suitable branches shall be extended from the 
suction-pipe to the pump-chamber. The draining-pumps, and air-pumps, and condenser, are to 
be placed upon a foundation plate, laid at a suitable distance (about nine and one half feet), 
below the bed-plate of the engine, and properly secured to the bed-plates and to the founda- 
tion walls." 

The plan of the pumps, as constructed, is as follows : — 
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There are two suction-pipes, each sixty-three inches diameter, extending to the bottom of 
the well, and terminated in suitable rose-pieces, with ample apertures in the sides for the ad- 
mission of water, as shown in Plates Ten and Eleven. There are also two suction-valves to the 
pumps, placed near the bottom of the suction-pipes, in addition to the usual one near the 
bottom of the pump-chambers. Each of these valves has suitable chests and bonnets, as seen 
in Plate Twelve, and is composed of vulcanized India-rubber, with the usual metal guard above. 
A disk of India-rubber, cut the proper shape, with punctures along its diameter, is slipped 
over the standards, tapped into the valve-seat, and secured by washers and the nuts of the 
guard; the India-rubber alone, from its flexibility, forming the hinge. The valve-seats are of 
composition metal, their faces being indented in such a manner as to require two sets of valves 
to each chest, and are divided into numerous apertures, by narrow but deep bars crossing each 
other at right-angles. This cross barring forms a support for the flexible material of the valve, 
and obviates all the difficulty to be apprehended from the tendency of the valve to collapse 
on being loaded. A perfectly tight and quiet-working valve is produced by this arrangement. 

Each suction-pipe is furnished with a capacious branch-piece of the same diameter as the 
pipes, forming a connection with an air chamber, situated centrally between the pumps, and ex- 
tending up to the bottom of the engine bed-plate. This air chamber, in addition to the support 
received from the branch pipes, is upheld by a centre column of great strength, resting on the 
iron floor at the bottom of the well, and extending up through the foundation plate, alluded to 
in the contract, through the centre of the air chamber, to the under side of the reservoir bed- 
plate. The air vessel and the condenser, as before noticed, are cast in the same piece, instead 
of being separated as in the original plan ; which plan did not embrace the iron reservoir now 
made, thirty feet long, seven and a half feet wide, and eleven and one half feet high, with 
sides strongly ribbed, resting in part upon four heavy iron beams, thirty-two inches deep, pro- 
jecting into the masonry of the well and held by bolts, and in part supported by four cylin- 
drical pillars reaching to the iron well-floor. In the sides of this reservoir or chamber, op- 
posite the mouth of the discharge culvert, leading to the Bay, through which the water passes 
from the pumps, are twelve panels, furnished with flap-valves of vulcanized India-rubber, opening 
outwardly, to prevent the rising tide from flowing into the reservoir and well. 

The mouths of the pumps are placed at the level of mean low water in this reservoir, the 
bottom of which, forms a support to the heads of the pump cylinders, as well as a bed- 
plate for the air-pump and condenser of the engine. The bed-plate of the engine is of great 
weight, over sixteen tons, of the dimensions seen in Plate Twelve, and reaches across the 
largest diameter of the well, its ends resting upon the walls fitted to receive them, and its 
centre upon the reservoir, for a length of thirty feet. By this arrangement, a firm support 
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is furnished for the insistent weight of the upper works of the pumps, and the engine 
above. 

The pump cylinders, suction and branch pipes, the air chamber and its supports, are of 
cast iron, flanged and ribbed, as represented in the engravings; the pump cylinders being 
lined with a staving of composition metal. The pump rods are double, and pass through 
stuffing-boxes in the floating covers, with which the pumps are furnished, as seen in Plate 
Twelve, and are secured to cross-heads, working in slides below the engine bed-plate. From 
these cross-heads double connecting rods extend directly to the beam of the engine. 

The pumps are placed twenty-one feet from centre to centre, as shown in Plate Ten. 

The quantity of material in the original plan of the pumps, would have been, if con- 
structed according to it, and the specifications in the contract, ninety-six tons, eight hundred 
and fifty-six pounds, and two hundred and seventy-four thousand superficial inches of planing, 
boring, and chipping, costing, at contract prices, twenty-seven thousand, four hundred and five 
dollars. For prices, see Appendix, Note H. 

The alterations from, and additions to, the specifications in the contract describing the 
original plan, have required, for the engine, pumps, reservoir, and iron well-floor, and supporting 
pillars, one hundred and seventy tons, eighteen hundred and ninety-five pounds of metal, and 
ninety thousand, four hundred and forty superficial inches of planing, boring, chipping, and 
filing, which, at the contract prices, cost twenty.-five thousand, five hundred and thirty-five 
dollars and fifty-nine cents. 

The following is the quantity of material in the pumping-engine, pumps, reservoir, and iron 
well-floor (exclusive of the engine as specified in the contract) : — 

Four hundred and eighty-four thousand, three hundred and eight pounds of cast iron. 
Sixteen thousand, three hundred and eighty-one pounds of wrought iron. 
Twenty-four thousand, three hundred and fifty-nine pounds of composition. 
Seven thousand, six hundred and twenty-two pounds of copper. 
Two thousand, and eighty pounds of India-rubber. 

Making a total weight of two hundred and sixty-seven tons, seven hundred and fifty-one 
pounds, and a total cost of sixty-two thousand, nine hundred and forty-one dollars and twenty- 
nine cents, which amount added to the contract price for the engine, makes the aggregate, 
ninety thousand, two hundred and forty-one dollars and twenty-nine cents. 

The above amount exceeds that charged to "permanent drainage," in Note K, of Ap- 
pendix, by the addition of the percentage retained for one year from the contractor. 
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REMOVAL OF COFFER-DAM. 

The removal of the Coffer-Dam, in front of the entrance to the Dry Dock, was commenced 
the 10th of October, 1849, and completed, so far as to admit the U. S. ship "Dale" into the 
Dock, the 8th of January, 1850. 

As noticed in the construction of the apron of Dock, the three- rows of Coffer-Dam piles, 
next to the interior of the work, were first cut off below the level of the floor timbers of the 
apron, for the purpose of adding to the security of the Dock foundations, by extending the 
flooring over them. This work was attended with much risk and danger, owing to the land 
springs, already described, and to the immense pressure of thirty-six feet head of water against 
the only two remaining rows of piles in the Dam; particularly during the unusually high tides in 
November of that year. By shoring and bracing the Dam against the masonry of the Dock, 
in the most substantial manner, and working large gangs of men day and night, it was re- 
moved without accident in eighty days, at the most inclement season of the year. 

The first pile drawn from each of the outer rows of the Coffer-Dam, required a force of six 
hundred and thirty tons, to start them out of the earth and Dam. They had been driven by 
hammers weighing four thousand pounds, falling at the last blow from thirty to thirty-five feet, 
and had been in the Dam several years. They were from forty to forty-five feet in length, 
sixteen inches square, grooved and tongued. 

After a vain attempt to start them with chain-cables and powerful levers, they were drawn 
by the aid of "Dick's Anti-Friction Press," worked by four men only. 

The piles taken from the Coffer-Dam since January, 1850, have been mostly drawn by 
the use of "Bishop's Patent-Boom Floating Derrick," worked by horse power, at a cost, by 
contract, of four and a half dollars each, a sum less than the price they brought at auction 
after they were drawn. 

The number of piles removed from the Dam, to this date, has been nine hundred and 
ninety-three, averaging forty feet long, and fifteen inches square. In addition to this, there 
has been taken from the Dam since October, 1849, three hundred and forty cubic feet of oak 
ribbon timbers; seventy thousand, three hundred pounds of iron bolts and tie-rods; sixty- two 
thousand pounds of chain-cables and anchors; and fifteen thousand, four hundred cubic yards 
of earth excavation, over one half of which was dredged from below low tide. 

The removal of the Coffer-Dam, and the dredging of the channel in front of the Dock, 
to twenty-six feet depth of water, cost twenty-six thousand, one hundred and fifty-one dollars 
and thirty-eight cents. 
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EMBANKMENT AND DKAINS. 

As the walls of the Dock were carried up, an embankment of coarse, clean gravel was 
filled in behind the puddle walls, placed next to the masonry, to, cut off the springs. The ma- 
terial for this nse, was taken from the Coffer-Dam, to the extent of about ten thousand cubic 
yards, the residue of over fifty thousand cubic yards was drawn from the hills in the vicinity 
of the Navy Yard, at an average price of twenty-five cents per cubic yard. The total cost 
of the embankment around the Dock, and the foundation walls of the engine house, has been 
fifteen thousand, five hundred and forty-three dollars and sixty-two cents. 

A brick drain, three feet in height, and two feet in width (interior dimensions), has 
been built for a length of five hundred and fifty feet, extending from the discharge culvert, 
near the engine house, around the head of the Dock, and along its east side, to the revet- 
ment wall, being parallel to, and forty feet distant from, the rear line of the coping, to 
protect the masonry from the drainage of the yard. 



COMPLETION AND COST OF THE DOCK. 

This great national work, commenced in August, 1841, was entirely completed the 30th 
of August, 1851, having been ten years in progress of construction. The expenditures on 
account of the Dock, and its appendages, have been, to the date of its completion (as classified 
in Notes I, J, and K, of Appendix), two millions, one hundred and fifty-one thousand, one 
hundred and seventy-three dollars and sixty-one cents. To this sum there is to be added the 
percentage retained for one yew, from the date of the completion of the pumping-engine, from 
which to pay for any repairs that might possibly become necessary (to meet the guarantee of 
the contractor), and the painting of the engine- pumps, and engine room, making the aggregate 
expenditures two millions, one hundred and fifty-six thousand, eight hundred and ninety-four dol- 
lars and seventy-six cents. 

From this amount there should be deducted, from the sum expended for the engine house, 
one hundred and fourteen thousand, four hundred and sixteen dollars and thirty cents, being 
the expenditure for that portion of the house not required for the use of the Dry Dock, but 
intended as a shop for repairs of vessels, using the power of the Dry-Dock engine for driving 
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the machinery in it, and thus economize the power. There is also to be deducted from it, the 
sum of thirty-three thousand, six hundred and seventy-five dollars, for materials, engines, tools, 
and fixtures, disposed of during the last year of the construction of the work; and also, about 
ten thousand dollars' worth of engines, materials, tools, and fixtures, yet to be sold, that were 
originally purchased for the work out of the Dry-Dock appropriations. 

This would make the cost of the Dock, and its necessary appendages, in round numbers, 
Two Millions of Dollaes. 



MACHINERY AND TOOLS USED. 

During the construction of the Dry Dock, three steam-engines, of twenty, twelve, and six 
horse power respectively, were used at times to work the pumps for the temporary drainage, 
and the machinery for driving piles, unloading and setting stone, etc. ; being fitted up with 
winding drums, by which power was conveyed to the numerous machines used to facilitate the 
progress of the work. It has been stated, that most of the piles for the Coffer-Dam, and foun- 
dations of the Dock, were driven by the aid of steam-power, a small proportion only of the 
whole number, having been driven by machinery, worked by men or horses. 

The mud from the interior of the Dam was hoisted out by tubs suspended from the 
booms of the several derricks, and by cars moving on inclined planes, which were elevated 
by means of a rope leading to the winding drums previously mentioned. In like manner, the 
hammers of the piling machines were elevated, the heavy stone were hoisted and lowered 
on the cranes and derricks; the grindstones, saws, planing and grooving, and screw-cutting 
machines, were put in motion. 

The stone for the Dock were chiefly transported from the wharf on cars; lines of railroad 
encircled the pit, from which branches led to within reach of the discharging-cranes, the piling- 
derricks, and the laying-derricks. Of the former there were seven along the wharves and 
Coffer-Dam, by means of which, an equal number of vessels could be discharged at the same 
time. This number was necessary, as in many cases the vessels loaded with stone, arrived in 
fleets. As the stone were hoisted out of the vessels, they were loaded on cars, and transported 
to the stone-cutters' sheds or piling-derricks, where they were assorted and piled away. Thence 
they were taken, as required, to the laying-derricks placed around the margin of the pit. The 
discharging-cranes were cheap machines. The piling-derricks were chiefly the old excavation- 
derricks refitted. The limited area of ground necessarily assigned, by the officers of the Navy 
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Yard, for the use of the Dry Dock, on which to put the material used in its construction, 
rendered it not only necessary, but very expensive, to pile up the enormous mass of stone 
used in this work, as will be seen by reference to the item of "Receiving and Transporting 
Materials," in Note K, of the Appendix. 



CONTRACTORS OF THE WORK. 

The names of, it is Relieved, all of the original Contractors, for materials and work of 
this Dock, are given in Appendix, Note L. 

On a work of such magnitude, occupying ten years in its construction, under the personal 
supervision of Jive chief engineers, employed at different periods of time, it was of the first im- 
portance to the prompt and successful execution of the plans of the engineer in charge for the 
time being, as well as for the best interests of the Government, that the Contractors should 
possess proper experience, energy, and responsibility, combined with the requisite ability to 
faithfully execute their contracts; especially those for furnishing the granite for the Dock, the 
construction of the iron gates, engine, and pumps, and the iron work of the engine house, all 
of them, in their execution, requiring much labor, skill, and capital. 

The annual reports of the several engineers in charge of this work, to the Bureau of 
Yards and Docks, bear testimony that the Contractors engaged on it were of the first class, 
and while all are favorably mentioned, those having the important contracts named, are par- 
ticularly commended for the skill, energy, and promptness, evinced in the execution of their 
contracts. 

The construction of the largest, and it is believed the first Floating and Turning Gates, 
composed wholly of metal, and mostly of wrought iron, has been successfully accomplished by 
Gen Henry R. Dunham, of the firm of Henry R. Dunham & Co., Archimedes Works, New 
York, assisted by his brother, John Dunham, Esq., who had the personal supervision of the 
contractor's work, and contributed many valuable suggestions respecting the details of their 
construction during the progress of the work. Much credit is also justly due to Horatio Dixon, 
Esq., the experienced mechanical engineer, who was appointed by the engineer of the Dock, 
inspector of these gates, and under the direction of the engineer made the original plans for 
their construction, and subsequently added many improvements of his own invention. 

The erection of the engine and pumps, which in magnitude and power are not equalled in 
America, and exceeded in dimensions only by those which have within a few years been con- 
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structed to drain the Haarlem Mer, in Holland, is due to the Hon. Gouverneur Kemble, of the 
West Point Foundry, Cold Spring, New York, under the personal supervision of the experi- 
enced and skilful engineer (Mr. Eumpf), and the able superintendent (Mr. Lawson), of that 
foundry. 

To the engineer, Mr. Eumpf, most of the credit is due for the many important additions 
and improvements that were made in the arrangement and construction of the pumping-engine 
and pumps, (which have been heretofore noticed,) and differing very materially from the original 
plans furnished by the commission appointed by the Department. The difficult and responsible 
task of properly erecting this large mass of machinery, on the stone foundations and within the 
walls of the engine house, was intrusted by the contractor to Mr. George Williamson, one of 
the experienced and capable engineers of his foundry, who performed the work in a very credit- 
able and satisfactory manner, and who has had the charge of the engine and pumps since their 
completion. 



OFFICERS AND MEN EMPLOYED. 

In Note M, of the Appendix, the names of the officers and the average number of men 
employed, during the entire construction of the Dock, are given. It will be readily seen that 
it would be impossible, in this connection, to refer to the qualifications and services of the many 
officers who have been employed in important and active duties, during the progress of this 
work. Nor is it, perhaps, necessary to state more than to record the very general testimony 
given by the different engineers, of the competent and faithful discharge of their duties, in the 
various positions assigned them by the engineer in charge. 



REGULATIONS ON THE WOEK. 

In employing the large force necessary to construct this work, it was considered important 
to excite emulation among the foremen and workmen. For this purpose, an account of the 
performance of each gang or individual was taken each day, as far as the nature of the work 
rendered it susceptible of measurement. 

The number of barrows of earth wheeled out by each gang of men; the length and num- 
ber of piles driven by each machine; the quantity of concrete masonry put in; the number of 
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stone discharged from the vessels "by each crane; the superficial feet of each description of 
granite cutting; and the cubic yards of masonry laid, were daily reported to the engineer, to- 
gether with a report at each muster call, morning and noon, of the names of all the persons 
employed, who answered to their names. 

The effect of this arrangement was to produce a much larger amount of work than would 
otherwise have been obtained, and it also enabled the engineer to put a fair value on each of 
the foremen, and very many of the workmen's services, as will be seen by reference to the rules 
adopted for conducting the work, given in Note N, of the Appendix. 



CONCLUDING KEMAKKS. 

Having completed the description of the various parts of the Dock, and the mode of 
their construction, it only remains to add, in conclusion, a few remarks descriptive of the 
manner of using the Dry Dock, for the purposes for which it has been constructed at so great 
an expenditure of time and money. 

When a ship is to be docked, the filling culverts are closed, as well as the passages from 
the Dock chamber to the draining culverts, leading to the pump-well, and the water is pumped 
from the latter. The ship is then admitted and placed over the keel blocks, in the centre of 
the Dock; the Caisson is floated to its place, over the recess or groove, and then filled with 
water until it sinks down to the bottom of the masonry fitted to receive its keel. The pon- 
derous turning gates are then closed by men standing on the bridge, and working the four 
hand wheels that move the machinery. 

In this situation the culvert gates in the Dock chamber are drawn, and the water allowed 
to flow into the draining-culvert and well, and thus, in a few minutes, the water is lowered 
several inches in the Dock, to hasten the shoring and produce an immediate pressure on the 
gates, so as to effectually prevent the admission of water, and fix them steadily. 

A complete command of the level, at the moment the gates are closed, or when a ship, 
especially a large one, is about to touch the blocks, and require the placing of shores, is im- 
portant ; and this mode gives a more perfect control of the operation for the first foot, than 
could be obtained by the best regulated pumps, and machinery for driving them. 

The water remaining in the Dock (in quantity about six hundred thousand cubic feet), 
is afterwards pumped out of the well into the reservoir, from which it is discharged into the 

culvert, or conduit leading to the Bay. 
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As the water is lowered in tlie Dock by the pumps, the ship is supported in its vertical 
position on the keel blocks, by shores placed on the floor of the Dock, and the side altars, 
and is then ready to undergo repairs, which> in this vast structure, can be conducted with 
great facility and security. 

From the 1st of January, 1850, the day when the XL S. sloop-of-war " Dale" was docked, by 
simply using the Caisson^ and the pumps erected for the temporary drainage of the foundation 
pit; to the 1st of January, 1852, there have been docked, in addition, the U. S. steamer "San 
Jacinto" (three several times), the U. S. frigates, "St. Lawrence," " Brandy wine," "Constitution," 
"Macedonian," the store-ship "Relief," and the French steam-frigate "Mogadore," all of which 
have been safely docked, the last five, since the completion of the permanent pumps, in Jan- 
uary, 1851, on an average of two hours and twenty-two minutes 7 working of the pumps, and 
four hours and fifteen minutes from the commencement to completion of each docking. 
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HISTORY. 



The granite Dry Dock at the Boston Navy Yard was commenced in June, 1827, under 
the charge of Colonel Loammi Baldwin, as chief engineer, and Captain Alexander Parris, 
assistant engineer, both of whom continued in charge of the work until its completion in 
March, 1834. Previous to the entire construction of the Dock and its appendages, the United 
States frigate "Constitution," was docked on the 24th June, 1833. 

This, the first national Pry Dock, was begun under the administration of John Quincy 
Adams, and completed under that of Andrew Jackson. The Hon. Samuel Southard was the 
Secretary of the Navy at the time of commencement, and Commodore John Eodgers, President 
of the Navy Board. 

On the 28th March, 182 7, the Secretary of the Navy appointed Colonel Baldwin, engineer, 
to superintend the construction of the Boston and Norfolk Dry Docks. He proceeded at once 
to locate those Docks, and make the general plans for their construction; and on the 12th of 
the following June, commenced the work upon the Coffer-Dam, employing thereon as many 
workmen as could be advantageously engaged, The Coffer-Dam was completed so far as to shut 
out the tides the next spring, and the excavation of the pit begun. The bearing piles were 
driven during the year 1828, #nd the foundations were m far completed as to lay the corner 
stone of the masonry on the :21st May, 1829, 

Great delay was caused by the difficulty of procuring a supply of suitable stone for this 
work, owing to the failure of several contracts, and the unusual severe winter of 1830 and 
'31, together with the nature of the work, its novelty in this country, the limited area in which 
it was necessarily parried on, and the difficulty of procuring suitable workmen in sufficient 
numbers to properly construct the Dock. 

The Dock was so far completed, as to be delivered into the charge of the commandant of 

the yard on the 9th of September, 1833. 
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The Boston Navy Yard is located at the junction of the Charles and Mystic rivers, in 
the south-east part of the town of Charlestown, opposite the city of Boston, and at the south- 
west corner of that yard, on the bank of the Charles river, is located the Dry Dock. 

The surface of the site upon which this Dock was built, was about nine feet below 
ordinary high tides, at the time the excavation for its foundations was commenced. The first 
eighteen inches in depth excavated, was marsh mud, then five feet blue clay, then thirteen 
feet yellow sand and gravel, mixed with large stones, then hard blue clay to the bottom of 
the foundation pit, occasionally interspersed with small strata of hard and loose sand of various 
colors, and gravel with boulders. 

The quantity of water met with in the various strata of sand and gravel was considerable, 
though no single springs of great magnitude were found. 

The piles were driven three feet from centres each way, but were very irregular in their 
lengths when the hard pan or rock was reached. In some instances the piles would reach 
rock in eight or ten feet, in others they were driven to the depth of thirty feet, all however 
reaching firm bottom. The timbers on the piles were arranged in the same manner as the 
New York Dock, and the foundations completed as described for that work, excepting that no 
concrete is used on this work around the heads of the piles. 

The Masonry of the Dock is composed of Eastern granite of the best quality, the face- 
work finely cut, and laid in cement mortar, made of two parts of clean sharp sand, and one 
part of best hydraulic lime. The exterior dimensions of the Dock are, length three hundred 
and forty-one feet, breadth one hundred feet. 
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The interior of the chamber at the top is eighty-six feet wide, and two hundred and fifty- 
three feet in length, to face of arch above the mitre-sill, being the portion that can be used 
for docking vessels inside of the turning-gates. In addition to this, the space between the 
turning and floating gates, fifty-three feet, can be used by blocking up to the level of the 
mitre-sills, making in all three hundred and six feet length of Dock. The width of the 
chamber floor is thirty feet, and length two hundred and twenty-eight feet. The depth from 
coping to the mitre-sill is thirty feet; depth of water at ordinary high tide over mitre, twenty- 
five feet. The rise and fall of tides is usually eleven feet at this Dock. 

The stone floor of the Dock is five and a half feet in thickness at the head, and four feet 
at the foot of the chamber; at the mitre-sills and arches, six feet, and under the turning-gates, 
four and a half feet in depth. The breadth of the side walls of chambers at their base, is 
thirty-five feet, reduced, by offsets forming the altars, to seven feet at the coping. The width 
of the altars from the top, are as follows, viz.: three of two feet each, one of four feet, two 
of two and one half feet each, one of four feet, three of two feet each, and one of three feet, 
making eleven in all; the first four of which are each four feet four and one half inches in 
depth; the next three, each three feet; the next three, each one foot; the next, one foot. In 
addition to the above, there is a broad altar at the bottom, which shows fifteen inches rise at 
the foot of the chamber, and corresponds with the level of the floor at the head. 

The details of the masonry of this Dock differ mostly from that of the New York Dock 
in the smaller dimensions of the stone, and the arrangement of the altars, timber slips, and 
steps. This Dock has a timber slip at its head of five feet wide, from the top to the bottom, 
divided into three divisions, with landing places on the broad altars. In the centre of the 
chamber, on each side of the Dock, there is a flight of stone stairs, and also two similar flights 
at the lower end adjoining the main arch, for the accommodation of the workmen engaged 
upon the vessels being repaired. On each side of the entrance to the Dock is a jetty wall, 
projecting thirty-five feet into the river. 

The Side Culverts in the walls of the Dock, leading from the chamber to the receiving 
culvert, are built of hard brick, with straight side walls and semicircular tops and bottoms, 
fourteen inches in thickness, laid in cement. The opening of each culvert is four feet high, 
and two and one half feet wide. 

The Eeceiving Culvert, across the head of the Dock, is twelve feet high and seven feet 
wide, built with cut stone sides, and a semicircle top of brick, fourteen inches thick, and an 
arc of a circle lining of brick of the same thickness. 
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From one end of this receiving culvert a brick tunnel, of about eighty feet in length, 
four feet high, and two feet nine inches wide, of an elliptical form, leads to the wells. 

The two Pump- Wells are each fifteen feet nine inches in diameter, and connected together, 
being made in this manner to afford a firm foundation for the pumping engine and pumps, 
The wells are built of brick, the bottoms being inverted arches two feet thick, the side walls 
are two and one half feet in thickness, having four projecting courses of cut stone at proper 
intervals to support the pump-frames. The tops of the walls are coped with stone, one foot 
deep and eighteen inches wide. 

There were originally placed in each of these wells, four lift-pumps and four chain-pumps. 
The chain-pumps were found on trial to break very frequently, and were soon taken out, as it 
was ascertained that the eight lift-pumps would use the whole power of the engine, and 
exhaust the water from the Dock in six hours, being about as rapidly as a ship could con- 
veniently be shored. 

The eight Lift-Pumps are each thirty inches in diameter, and three feet stroke, made of 
cast-iron, lined in their chambers with composition staves; also, have boxes and valves of 
composition. The pumps are driven by pinion wheels fitted on each end of the engine-shaft 
working into cog-wheels on the shafts of the pumps. 

The Engine House is built of cut granite, one hundred feet in length, and forty feet in 
breadth, three stories in height, and covered with a slate roof. Sixty feet of the lower story 
of this building is occupied with a pendulum engine of sixteen-inch cylinder, and four feet 
stroke, and five plain cylindrical iron boilers, each thirty inches in diameter, and twenty-six 
feet in length, using anthracite coal for generating steam. The residue of the structure is used 
for a saw-mill and machine shops. 

The Culvert Gates, placed on each side of the entrance to the Dock, are made of com- 
position, two and one half feet square, and are raised for the admission of water into the 
chamber, by means of a screw-shaft and key. 

The Discharge Culvert, that conveys the water from the pumps to the Bay, is about 
four hundred feet in length, and made of brick, with an opening three feet square, at the 
mouth of which is a composition gate. 
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The Turnikg Gates are constructed of timber and composition, and covered with, copper. 
Each leaf is thirty-six feet wide, and thirty feet eight inches in height, and is composed of a 
top and bottom rib of oak timber, twenty by twenty-four inches square, and ten intermediate 
timbers eighteen by twenty inches square, all of which are connected with a hollow quoin-post 
of white oak, two feet diameter, of thirty-one feet long, projecting four inches above the 
coping of the Dock, and the head secured in its position by an iron strap, keyed to anchors 
laid in the masonry. The bottom of the quoin-post has a composition saucer fitted into the 
timber, and a composition pintal let into the stone-work to fit it, upon which the post moves. 
There is a mitre-post to each leaf, two feet square, into which the ribs are also secured at the 
opposite ends of them from the post. The ribs are planked diagonally with three-inch yellow- 
pine plank, secured firmly with composition spikes, and covered with thirty-two ounce sheathing 
copper, to protect them from the worm. There is a foot-bridge across the top of the gates for 
the convenience of the workmen to pass over the chamber of the Dock. 

Each gate has two composition friction rollers, each twenty inches diameter, and six inches 
face, running upon cast-iron tram-plates seven inches thick, ten inches wide on the bottom, and 
eight inches on the top. The gates are moved by means of chains of three-quarter-inch wire, 
wound around a spiral cast-iron drum attached to a cast-iron shaft of seven inches diameter,, 
which shaft is connected at the centre of the well to another shaft of five and a half inches 
in diameter by means of gearing. The upper shaft is turned by an iron capstan three feet 
high, worked by six bars or levers, each seven feet in length. 

The Floating Gate is built of white-oak timber and yellow-pine plank, fastened with 
composition and copper bolts. The dimensions of the gate are, length sixty feet, height thirty 
feet : and breadth amidships sixteen feet, The keel and stems are each two feet thick, and 
project fourteen inches into the stone-work or recess of the Dock. Through the centre of the 
gate, from stem to stem, there is a solid wall of timber two feet thick, extending from the 
keelson to the deck of the boat. This partition wall is built of twelve-inch square oak, 
scarfed and firmly bolted together, and secured at their ends into the stems by copper bolts. 
At five points in this centre wall there are perpendicular timbers or posts, each twelve inches 
square, reaching from the top or upper deck to the keel, where they are dovetailed and 
keyed. In addition, there are on each side of the gate eleven oak ribs, twelve inches thick, 
and twenty-six inches wide, tusked at their ends into the centre partition timbers, and strongly 
fastened with copper bolts. There are also three courses of braces or tie beams, ten inches 
square, passing through the centre wall, and bolted to the side ribs to resist the pressure of 
the water. Three feet below the top rail is the deck of the boat, on which the pump-breaks 
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are placed. The sides of the vessel are planked with four-inch yellow pine, secured by copper 
"bolts and covered with copper sheathing. 

There are on each side of the partition through the boat, four copper ship-pumps, each 
eight inches diameter, worked by common fire-engine brakes; which, with twelve men to each 
side, exhaust the water in the Caisson in one hour and a half, when the gate is to be taken 
out of the groove to admit a vessel into the Dock. 

The floating gate originally proposed for this Dock by the engineer, Colonel Baldwin, was 
intended to rest against the shoulder at the entrance, so that when brought to its place, it 
should be retained there, on pumping out the Dock, by the horizontal pressure of the water. 
In that case neither the floating gate, nor the turning gates, would serve to retain the water 
inside the Dock, at a level above the tide, so that the water in the Dock would necessarily 
fall with the tide. 

This circumstance might at times lead to serious inconvenience, if not danger, in docking a 
large ship, if it should ever happen, that by accident or otherwise, a ship should not be suf- 
ficiently shored and supported before she should be allowed to keel on the blocks. To guard 
against evils of this kind, the engineer concluded to construct the floating gate, and the masonry 
of the Dock, in such a manner as to let the gate drop into grooves in the side walls and 
bottom, so as to resist pressure in all directions. With a gate constructed in this way, and 
sunk into the grooves, the water in the Dock may be retained at its original level for a con- 
venient space of time, while the tide outside may fall several feet below it, and the gradual 
and requisite discharge for securing the shoring a ship, obtained by the pumps. 

The Cost of the "Work was six hundred and seventy-seven thousand, eighty-nine dollars 
and ninety-eight cents, for details of which see Appendix, Note O. 
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The Dry Dock at the Norfolk Navy Yard was commenced in November, 1827, and com- 
pleted in March, 1834, under the direction of Colonel Loammi Baldwin, chief engineer, assisted 
by Captain William P. S. Sanger, the present engineer of the Bureau of Yards and Docks. 

The ship of the line, "Delaware," was docked on the anniversary of the battle of Bunker 
Hill, (lfth June, 1833,) being the first national ship ever docked in a Dry Dock of the 
United States. 

The Norfolk Navy Yard is located on the southern branch of the Elizabeth river, 
adjoining that part of the town of Portsmouth called Gosport, about one and a half miles from 
the city of Norfolk, Va. In the south part of this yard the granite Dry Dock is situated. 
The original surface of the site upon which this Dock was built, was about six feet above 
ordinary high water, when the excavation was commenced for the foundations. The soil for 
the first eleven feet from the surface was a yellow sand and loam, then two feet of red and 
yellow wet sand, then one foot of red sand and gravel, then two feet of blue clay and sand, 
then eighteen inches of blue clay and oyster-shells. At this depth, a very firm, compact blue 
clay was found, which continued to the bottom of the excavation, and under this clay there 
is a stratum of hard gravel, into which an auger would not penetrate, and which contained 
a copious supply of water. The foundation piles were driven the same distance apart as at 
the Boston Dock, and reach the hard gravel. At the entrance of the Dock the piles are 
about thirty feet long, and they diminish very gradually in length towards the head of the 
Dock, where they are about fifteen feet only in length. After they reached this stratum of 
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gravel, it was not found practicable to force them into it more than a few inches. The 
power of the water was found such as to cause it to rise through the pores of the piles, and 
flow over their tops after they had been cut off level with the bottom of the pit. The summit 
of the spring was found to be twenty feet above the foundation, and ten feet below tide, and 
this was the only spring of consequence met in the excavation. 

The dimensions and character of the work of this Dock, are almost precisely similar to 
the one already described at the Boston Navy Yard, having been built from the same working 
plans, under the direction of the same chief engineer, and need not therefore be again specified. 
The engine house at Norfolk is of the same length and breadth as the one at Boston, but only 
two stories* in height, and is constructed of brick. The engine and pumps are alike at both 
Docks. The discharge culvert is only half the length of that at the Boston Dock. There is 
also a very slight change in the side steps of the masonry at the centre of the chamber. 
These are all the variations in the two structures. 

The Cost of the "Work was nine hundred and forty-three thousand, six hundred and 
seventy-six dollars and seventy-three cents, as classified in Note O, of the Appendix. 

66 



DESCRIPTION OF PLATES. 



PLAN OF DKY DOCK AND PUMP-WELL. 

Description of Plate One. 

Plate One, shows a plan of the Dry Dock (with boat landing and steps), part of the 
engine-house foundations, pump-well, receiving and discharging culverts. The letters A, B, C, 
D, E, and F, marked on the coping of the Dock, are at the points referred to in sections, in 
Plate Two. 

The broken lines of culverts show, when connected, the location of the pump-well and 
engine house, in reference to the Dock. 
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Description of Plate Two. 

Figure One, is a longitudinal section of the Dry Dock, showing the outline of the ship 
of the line "Pennsylvania," the largest man-of-war in the navy, if not the world; the stern of 
the same vessel is seen in Figure Six. At the end of this section (Figure One), is seen the 
culvert, in the masonry of the Dock, through which the water passes from the chamber of the 
Dock to the pump-well, as shown in Figures Five, Six, and Seven. The steps, and slides for 
timber, are also exhibited on Figures One and Seven, at the head of the Dock. At the 
lower end of Figure One, is the groove in the masonry to receive the stem and keel of the 
floating gate. Near the stern of the "Pennsylvania," are steps leading from the coping of the 
Dock, to the broad altar of the chamber, also, the opening or entrance to the draining culvert. 
The foundation timbers, piling, and concrete, are seen in this, and the other figures, in sections. 

Figure Two, is the front elevation of the Dock, on either side of which is seen the open- 
ings to the receiving culverts, through which the water passes, from the Bay, to fill the Dock 
preparatory to taking a vessel out. The same culverts are seen in Figures Three, Four, and 
Five. 

Figure Three, is a section of the Dock where the floating gate is fitted to the masonry, 
and corresponds to it in shape and dimensions. 

Figure Four, shows, in section, the arch against which the mitre sills and the quoin posts 
of the turning gates thrust, when the Dock is empty. 

Figure Five, shows, in section, the draining-culvert openings, at the point where the cul- 
vert gates, Plate Eight, are placed, to allow the culverts and well to be drained before closing 
the turning gates. 
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ENGINE HOUSE. 

Description of Plate Three. 

Plate Three, shows the elevation of one of the fronts of the* engine house, three hundred 
feet in length, with the iron and copper roof over the whole building, the details of which 
are exhibited in Plate Thirteen. 

The right, or east, wing, contains the pumping-engine and pumps, as shown in Plates Ten 
and Eleven. 
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FLOATING GATE, OE CAISSON. 

Description of Plate Four. 

Figure One, shows an internal elevation of tlie Caisson, with its general arrangements 
for operating it ; including the capstans, pump-brakes, frame, "bulwarks, main-deck, second and 
third decks, and their supports, stairways leading to them, valve gear, pump chambers and 
pipes, truss bracing, ribs, angle-irons, knees, stems, and kentlage table and ballast. 

Figure Two, shows an external elevation of the Caisson, with the side and stem plates, 
openings of filling tubes, hawse-holes, ring-bolts, etc. 

Figure Three, is a plan of the main-deck, showing the stairways, hatches, check-blocks, 
position of capstans, and pump-brakes* 
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DETAILS OF IKON FLOATING GATE. 

Description of Plate Five. 

Figttee One, shows a cross section of the Caisson, with its decks, frame, pumping ar- 
rangements, filling tubes, valves and wheels, truss-bracing, and keel. 

Figure Two, shows an enlarged view of the truss-bracing, filling tubes, and kentlage 
table, in plan and section. 

Figtjee Theee, shows a plan of the second deck, with the stations for the ribs of the 

frame, position of the columns and ties to support the upper deck, and wheels for working 

the filling tubes' valves; and on the right of this plan is seen the filling tubes on the third 
deck, the hatchway, transom-plate, and stern. 

Figuees Foue and Five, is an enlarged view of the transom-plates, in plan and section. 

Figuee Six, shows the kingston-valves, and hand-wheel gear for operating them. 
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IRON TURNING GATE. 

Description of Plate Six. 

Figure One, is a front elevation of the turning gate, showing the hand railing, shafting, 
racks, gearing, and valves connected with the same. 

Figure Two, is an interior elevation, showing the position of the ribs, quoin post, folding 
leaves, etc. 

Figures Three and Four, show a front and side elevation, and top and "bottom plan of 
the roller boxes, with friction rollers, on which the gate travels. 

Figure Five, is a plan and elevation of the shaft guides. 

Figure Six, shows the arrangement of the shafting used for moving the gate and the 

valves. 

Figure Seven, is a plan and elevation of the hollow-shaft bearing. 

Figure Eight, is a plan and elevation of the hand railing, and girders of the foot bridge 
on the top of the gate. 
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PLAN OF TUKNING GATE. 

Description of Plate Seven. 

Figure One, is a section of the turning gate, through A, B, on Plate Six, Figure One, 
showing the valve openings, quoin-post section, rack segments, tram-plates, and the mitre sills 
of the masonry. 

Figure Two, is a top elevation, showing the foot bridge, hand-rail, hand-wheels for moving 
the valves and gates, and the anchor securing the top of the quoin posts. 

Figure Three, is a section of the quoin post, through the centre, showing the thickness 
of the casting, the head and steps, the internal and external ban<Js, and the outside lugs, to 
which are bolted the curved bars or ribs of the gate. 



CULVERT GATES. 

Description of Plate Eight, 

Figure One, is a front elevation of the hand- wheel, hollow shaft, screw shaft and guides, 
bevel wheels, cast-iron bearings, etc., used in operating these gates within the cnlverts. 

Figure Two, shows a side elevation of the same, with the addition of the horizontal shaft, 
bevel-wheel gear, chain, and gate. 

Figure Three, is an enlarged elevation of the compound gate and seat. 

Figure Four, shows the same, in section. 

Figures Five and Six, show a section and plan of the seat of the gate. 

Figure Seven, shows the gate and seat in section, together with the chain, shaft-bearing 
and pillow block, and the location of the same, in reference to the culvert. 

Figures Eight, Nine, and Ten, represent the arrangement of the hollow-shaft, pawl, and 
hand-wheel. 

Figure Eleven, is an elevation and section of the guides to the vertical shaft. 

Figure Twelve, shows the cast-iron bearing and pillow block, for the horizontal shaft, in 
elevation and plan. 
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FILLING-CULVERT GATES. 

Description of Plate Nine. 

Figure One, is a front elevation of the hand-wheel, screw shaft, guides, valve, and slides 
for opening and shutting the filling culverts. 

Figure Two, is a side elevation of the same. 

Figure Three, shows a plan of the screw-shaft guide, and elevation of the valve and 
slide, and a section of the slide and seat. 

Figure Four, is a section of the valve-slide and seat. 

Figures Five, Six, Seven, and Eioht, show a front and side elevation, and plan in section, 
of the valve, nut, and screw shaft. 
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PUMPING-ENGINE AND PUMPS. 

Description of Plate Ten. 

{See Frontispiece!] 

Plate Teist, stows a side elevation of the engine, and engine frame, and the interior side 
wall of the engine room: also, the reservoir chamber, with air-pump, condenser, and air-chamber 
(the two latter in one casting); the pumps, suction pipes, and valves ; connecting air-pipe, and 
columns to support the reservoir and engine bed-plates, the pump covers and connections, the 
balance-wheel and working-beam and a longitudinal section of the pump-well, with iron floor- 
ing over the masonry, 
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PUMPING-ENGINE AND PUMPS. 

Description of Plate Eleven. 

[See Frontispiece.] 

Plate Eleven, shows a front elevation of the engine, and engine frame, in connection with 
the engine room: also, an elevation of the reservoir chamber, pump and air-pump motion, the 
pumps with valve seats and guards, iron girders and columns to support the reservoir bed- 
plate, and a cross section of the pump-well, side steps, iron flooring, and the discharge culvert. 
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ENGINE BED-PLATE, PUMP, AND CULVEET-GATE DETAILS. 

Description of Plate Twelve. 

Figure One, is a plan of the pit-work for pumps, showing the arrangement of masonry, the 
reservoir "bed-plate, with openings for pumps, etc. 

Figures Two, Three, and Eleven, are a plan, elevation, and section of engine bed-plate* 

Figures Four and Five, show a plan and section of the pump-valves, with guards and 



Figures Six, Seven, and Eight, show a plan, section, and elevation of the pump covers. 

Figures Nine, Ten, and Twelve, show front and side elevation, and section of the gate for 
the discharging culvert. 

Figures Thirteen, Fourteen, and Fifteen, show the cover, and the working pawl, in plan 
and section, of the discharging-culvert gate. 
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ENGINE-HOUSE BOOR 

Description of Plate Thirteen. 

Figure One, is a plan of the iron roof over the engine room, or east wing of the engine 
house, showing the principal rafters, with the centre shoe or socket, and the chairs on the wallw 
of the building to secure them, and allow for the contraction and expansion of the iron; also, 
the secondary rafters, with joints and chairs, and supporting rods for the copper roof-sheets, 
which are secured to them by copper wires. 

Figure Two, is an elevation of roof-truss, with tie-rods, braces, turn buckles, sockets, and 
chairs. 

Figures Three, Four, and Five, show a plan, side elevation, and section of the rafters and 
braces enlarged 
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Note A. 



DATES. 



No. of feet 
per day. 



Cost per day 

of crank 

and wheel. 



Cost per day 

of 
tread-wheel. 



Cost per day 
of steam. 



Cost 
of driving 
per foot. 



January 20th, 1845. 



March 31st, " 
July 2d, « 

July 3d, 
September 23d, " 



33 

50 
157| 
142 
260 
309 
915 



$ c 

9.50 



$ c. 
8.50 



$ c. 

15.00 
14.00 
14.50 
14.50 
22.58 



cents. 

17 

»A- 

K 6 
£> T5 

*A 



The time occupied in driving a pile thirty feet into the earth by steam, was one hour and fifty minutes ; 
while to drive a' pile of the same dimensions twenty-six feet three inches into the earth, by the tread- wheel, required 
five hours. ' 

During the month of February and part of March, 1846, there were driven for the Coffer-Dam, one hundred 
and twenty-two yellow-pine piles, fifteen inches square, averaging forty-one feet long (by steam power), at a cost 
of $3.70 per pile, or 8 T % cents per foot driven in the earth, and 14 T %- cents per foot of whole length of pile. The 
cost per lineal foot of Dam, was $3.95. The average depth driven in the earth, was 26 feet; total length driven 
in earth, was 5.036^ feet. 
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Tlvree Machines, at work thirty-eight days, making one himdred and forty-six lineal feet of Dam,, 

at the following eo&pense, each, per day. 



Labor at Machine. 

One Foreman - - - $1.50 

One Brakeman ....... 1.25 

Seven Laborers ------- 7.00 



^ Expense of Engine 
Total - 



$9.75 
2.15 



$11.90 per day. 



Expense of Engine. 

One Engineer $3.00 

2.00 

1.25 

1.00 

...... . 10.00 



One Engine-rnan 
One Fireman - 
One Laborer 
Fuel - - - - 



Total 



$17.25 per day. 



Work done by the Engine. 
Average f Pumps for Temporary Drainage. 
" £ Excavation of Pit. 
" -J- each Pile Machine. 



Statement of Piles driven hy Steam Power, for Coffer-Dam, dwring the month of September, 1845. 



MACHINES. 



Steam Pile 1 
" 2 
" 3 
4 
5 
6 
7 



No. of 

piles 

driven. 


Size. 


Whole 
length. 


Whole 
distance 
driven. 


Days 
at work. 


Cost 
per foot 
of piles. 


Cost 
per foot 
driven. 




t n 


/ it 


i n 




cents. 


cents. 


36 


1.4 


1,600.6 


515.6 


HI 


8ft 


26ft 


12 


1.2 


482. 


185. 


3 


7ft 


19ft 


16 


1.2 


627. 


271. 


7 


18ft 


30ft 


52 


1. 


1,838. 


1^312. 


14 


9 


12ft 


42 


i. 


1,445.^ 


1,271. J 


13 


10ft 


12ft 


21 


1. 


783. 


380.£ 


** 


6ft 


12ft 


47 


1.2 


1,967. 


692. 


13 


Tft 


22ft 



Cost per day for each machine, $11.90. 



The above average is 9 cents per foot for the whole length of pile, 17 cents per foot that is driven in the 
ground. 86 
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Note B 

Dry Dock 

July Sd t 1846—10 o'clock, P. M. 



Dry Dock Office, U. S. .Navy Yard, Brooklyn, ) 



Sib: 

I regret to report, that at a quarter past six o'clock this evening, some thirty feet of the Coffer- 
Dam was undermined by the pressure of the water from the outside, which found its way under the piles, and 
filled up the Dam in about twenty minutes. 

Unfortunately, this accident occurred in that portion of the Dam directly under the engine house, and upon 
which the engine rested. These piles are supposed to be about forty feet long, and were driven in 1842. 

The water found its way under them, and carried out so much of the mud from the bottom, as to cause them 
to settle down about three feet. It is somewhat remarkable that they have preserved their vertical position, 
having settled directly down. This probably indicates, that the passage of the water must have been entirely 
beneath them. 

The engine, and connecting machinery, appears to be entirely uninjured. The house has settled three feet 
at one end, and remained nearly or quite in position at the other end. An examination was made yesterday 
of every portion of the Coffer-Dam, which indicated no movement within thirty feet of where this breach has 
taken place. For a week past we have been engaged in carting in gravel under and adjoining the engine 
house and inside of the Dam, for the purpose of strengthening the Dam at the foot. At the sides of the engine 
house this bank was quite heavy, which has probably saved the Dam from greater damage than has occurred. 
The well and pumps appear to be entirely uninjured. We had only a few days since completed a row 
of piles around them, which has probably saved them from injury. 

It will probably be found necessary to remove the engine house back from its present position to a more 
secure foundation outside of the Dam. It will be necessary to repair the breach by new piles, driven outside 
of the present Dam. 

I have now some fifty men at work opening a communication with the river, to permit the tide to ebb 
and flow, so as to prevent any further pressure on the weak part of the Dam. I hope to get this passage 
opened to-night. We have already secured the machinery, which would be likely to receive injury by any 
further settling of the engine house. 

It is impossible now for me to speak of the extent of the damage, or the delay it will cause in the work, 
with any degree of certainty, but my impression is that the former will not exceed five thousand dollars, and 
with a strong force the latter will not exceed one month. 

The master-workmen, foremen, mechanics, and laborers, deserve great credit for the promptness with which 
they entered on duty; before eight o'clock we had on a force as large as could work to advantage. 

As soon as I can make a more particular examination (by daylight) of the. state of the work and the 
extent of the damage, I will report more fully. 

I am, with great respect, your obedient servant, 

Wm. J. Mc ALPINE, Engineer. 



Comm. Joseph Smith, 

Chief of Bureau of Yards and Docks, 



87 



APPENDIX. 

Dry Dock Office, U. S. Navy Yard, Brooklyn, ) 
July &th, 1846. ) 

Sir: 

The works "have received no further injury, since the breach of the 3d instant, and every other 
part of the Dam appears to have remained firm. 

It is probable, that with some long piles driven around the outside of the engine house, its foundation can 
be rendered sufficiently firm to sustain the engine and its boiler in their present location, and avoid the ex- 
pense of removal as mentioned in my letter of the 3d instant. * * * * * 

The breach was evidently made underneath the piles. Soundings outside of the Dam, at the breach, show 
a depth of thirty-four feet below the top of the Cofrer-Dam, and a hard bottom. 

The passage under the piles could not have been much lower than this depth; the piles must therefore 
have been less than forty feet in length, and some of them less than thirty-four feet. The strength of the 
whaling timbers, probably for some time, held up the piles, until the passage of the water underneath them, 
extended itself laterally, and brought the whole weight of the engine house upon them, when they sunk sud- 
denly and in their original vertical position. 

The soundings now in the Dam, show a less depth than on the outside. When the piles sank, as before 
suggested, the earth filling in the Dam, at the sides of the breach, probably slid down and filled the breach to 
the level now indicated by the soundings. The pit was nearly full of water when the engine house and 
piles fell. 

A bulkhead, formed of piles, ran across the outside CofFer-Dam. 

Several of these piles are now split, and all of them forced from their original position. 

It is possible, that the breach was caused by the water from the outside, finding its way by the side of 
this cross row of piles, to and along the middle row to some pile shorter than the rest, under which it may 
have found a passage into the second Dam, and thence into the pit. It first burst up at the point marked O, 
on the sketch, where it encountered the deep piles driven for the well. 

On the 3d inst., the excavation for the pit, for about one hundred feet up from the well, was about twenty- 
eight feet below the top of the Dam, which is several feet higher than had been a fortnight previous, owing 
to the soft mud flowing down from the upper section of the pit. 

The excavation in the old well was about thirty-one feet below the Dam, and in the new well thirty-seven 
feet below. It is proposed to repair the breach by driving a new row of piles outside of the Dam. 

Some expedients have already suggested themselves, to render the outside row of piles, now standing in 
the breach, serviceable, and save the expense of driving a new row instead of them ; but I have not had suffi- 
cient time to arrange a satisfactory plan. 

All of the work for repairing the breach, will be urged forward with the greatest speed possible, and 
every exertion will be made to complete it at the earliest moment. 

As the work progresses, some expedients will probably suggest themselves, to enable us to recommence 
pumping the pit out, before all of the work above proposed is entirely completed. 

If it is found practicable, and hot too expensive, some of the piling machines will be kept at work at 
night as well as day. 
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I have not yet been able to make any definite estimate of the cost, or the time required for repairing 

the breach, but believe tthat the amount and time stated, in my letter of the 3d, will vary but little from the 

result, though they are both probably a little too low to restore the work to the same condition it was in 

before the accident. 

I am, with high respect, your obedient servant, 

Wm. J. McxlLPIKE, Enqineer. 
Comm. Joseph Smith, 

Chief of Bureau of Yards and Docks. 



Note C- 

Dry Dock Office, IT. S. Navy Yard, Brooklyn, ) 
September 11th, 1846 f 

Sir: 

I regret to say, that another breach in the Coffer-Dam occurred this afternoon. For several 

days past, springs of fresh water have shown themselves in the bottom of the excavation, near the lower end 

of the pit; these springs have not been large, and produced no particular uneasiness, until this afternoon, when 

the quantity of water from them rapidly increased, and about four o'clock began to taste brackish. It shortly 

afterwards became quite salt, and increased in volume, so much, that I began to apprehend a breach, and 

immediately directed the pumps jto be stopped, and the workmen to gather up their tools and leave the pit. 

At twenty minutes past four, a large volume of water, mixed with black mud, burst up, nearly on the line 

of the axis of the pock, and .$bout seventy feet from .the lower end of the Coffer-Dam. 

The direction of the current of water ;was from the corner ,of the north-west angle pnd wing of the Coffer- 
Darn, wh^re it joins the old ,cqb-dock. The pit continued to fill with water, all of which appeared to burst 
up from the bottom, at the place above designated. 

The ?two outside irows of .piles in the nqrth-west corner of the Coffer-Dam, for a distance of forty to fifty 
feet in length, ( as well as the third , outside row of the north-west wing up to the cob-dock, have settled down 
from four ?to £ye feet. Ijhe inside $qw remained firm for some time, but eventually also settled about one 
foot for a distance of fifteen to twenty feet. 

The water evidently .for^^ the inside row. I am yet undecided in 

my ov^n mind, whether it passed under the inside piles, or through their interstices, but am inclined to the 
opinion, that it found a passage beneath all of the piles. The inside row of piles was driven from ten to 
fifteen feet deeper than the leyel of the excavation where the water burst up. 

The current of water at the breach rendered, it impossible to take the soundings accurately. There ap- 
pears to be .about ten feet greater depth of water than before the breach, on the outside, at the corner of the 
Dam .and £pb-dpck. 
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Although the Dam filled slowly, it was impossible to take any measures to prevent the breach, and the 
force was immediately set at work, to open a passage for the water around the Dam, and prevent the pressure 
from increasing the extent of the damage. 

This passage was opened at half-past five, and by seven o'clock the water in the Dam was within six 
feet of the height on the outside, and no further damage was apprehended. 

A sketch will be immediately prepared, and forwarded to the Department, showing the situation of the 
breach, and all other particulars, as to the depth of the water and excavations in the vicinity. 

The plan proposed, for repairing the breach, will also be forwarded at the same time as the sketch. 

A large force was employed at the excavation, but I have given directions to reduce it three fourths, 
reserving the full force of mechanics, to obtain the greatest dispatch in completing the repairs. 

This breach occurred, adjoining to, and a part of, that portion of the Dam which was forced in, on the 

2d of February last, and which was then secured by chains. 

I am, with great respect, your obedient servant, 

Wm. J. McALPINE, Engineer. 
Comm. Jjoseph Smith, 

Chief of Bureau of Yards and Docks. 



Dry Dock Office, U. S. Navy Yard, Brooklyn, 
September 21st, 1846. 

Sir: 

I inclose a sketch, showing the situation of the breach and the works contiguous, before and 
after its occurrence. 

I also inclose a sketch which shows the level, which was reached by the bottom of each row of piles, 
near the breach; and also a table, copied from the records on file in this office, sshowing the length of dis- 
tance driven, number of blows, and distance driven by the last blow, of each pile in the Coffer-Dam, at and 
contiguous to the breach. 

From this table, it appears, that the piles driven in the outside row of the wing of the Dam, were short, 
and the material into which they were driven was very soft, as is shown by the number of blows given. 

There is very little doubt, but this was a very weak part of the Dam, and these short and insufficiently 
driven piles may have been the primary cause of the breach. 

I am yet unable, satisfactorily, to account for the apparent passage of the water under the inner row of 
piles, which were driven from fifteen to twenty-three feet below the level of the excavation where the water 
burst up. 

These piles have not been disturbed from the line in which they were first driven, but have settled from 
twelve to seventeen inches. 

Several of the piles in the middle row have tipped from two to four feet. In the outside row, the top 
has been forced over, about the same distance, leaving the bottom apparently nearly in its original position. 
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If the water forced its passage underneath the deep piles, in the inside row, it indicates a very soft sub- 
stratum of earth at and below the level of the foundation, and extending under the Coffer-Dam, about in the 
line of the breach. 

The only effectual protection against similar eruptions, is to extend the base of the Dam, and to place 
sufficient weight of material above it, to resist the percolation of water, through the substratum referred to. 

It was chiefly with this view, that the line proposed for the outside piling, to be driven to repair the 
breach, was laid at so great a distance from the original Dam. 

The point of its termination, at the old cob-dock, was in some degree determined by it being the most 
feasible point to break through the old dock, so as to carry a tight connection of earth from the Coffer- 
Dam to the main shore. 

From a careful examination of this old dock, there appears to be a division between the foundation 
cribs, very near the point assumed as the line for the new piles. 

This dock is about twenty-five feet deep, and is composed of round timbers bolted together and filled with 
stone. Its removal will necessarily be tedious, and attended with many difficulties, but the advantage that will 
be gained by breaking through it, will repay its cost and trouble. 

It is yet impossible to form an estimate of the expense or the delay that will be caused by the breach, 
but I have strong hopes that the former will not exceed ten or twelve thousand dollars, and the latter six or 
eight weeks. 

It has occurred to me, that there was a possibility that the old Dam could be repaired and strength- 
ened, so as to take the water down low enough, to allow some excavation to be taken out at the head 
of the pit, before the breach is permanently repaired. The location of the new engine and pumps, near the 
head of the pit, will enable it to be drained for this purpose. 

I propose trying, with caution, how far the project is feasible. 

I am, with great respect, your obedient servant, 

Wl. J. MoALPINE, Engineer. 

Comm. Joseph Smith, 

Chief of Bureau of Yards and Docks, 
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Not® P. 

The following extract is token from the xsontaact for the gr&nite facing : — 

"All of the stone must be of the most durable description of granite, entirely free from sap, stoins, 
or seams, and obtained from quarries which may be approved of by the engineer in charge of the work ; 
all of the stone which show in the chamber must be of the same color and general appearance. 

"Patterns for quarrying and cutting the stone will be furnished by the Government; on all the .arch- 
stones full corners and edges will be required on ie back lines of the stone-; all of the stone will be 
delivered cut, except such stone as may be directed to be delivered un wrought, in which case they shall 
be quarried out without any unnecessary excess of stone, but of sufficient size to fill the patterns. The 
cut stone designed for the facing of the work, must be delivered with perfect edges on the show-lines, 
and none will be received which are in any way marred or nicked. 

" The stone must be delivered in the order in which they are required for use, as far as practicable. 

"In the courses of the chamber above the inverted arch, and in the other walls where an additional 
width of bed is permitted, the minimum size will be given in the bills, but stone of greater width will be 
.received. 

"Suitable 'lewis' holes shall be drilled in the bed, or such other surface as may be directed, to receive 
a lewis of sufficient size to suspend the stone with safety. 

"Such cranes, machinery, and assistance as may foe required for discharging the stone from the vessels 
at the Navy Yard, will be furnished by the Government. 

" The cutting which is required to be done on the face of the stone which shows, and also on the 
builds of the outer stone, shall be, as hereinafter described as first-class work ; that required on the beds, 
builds, and joints, shall be, as hereinafter described as second-class work ; that required on the -rear of the 
front and interior stone, shall be, as hereinafter described as third-class work. The beds and joints must 
be dressed up full to the square, and no slack joints will, in any case be permitted. The cutting will be 
required to be done in the following manner, to wit: — 

"First-class work. — The arris must be kept clean and sharp, with fine-cut drafts run around the surfaces 
to be dressed ; within these lines the surfaces must be taken down fair and even, with a patent hammer of eight 
plates; no holes or depressions of any kind that will show in the face will be permitted; and the dressing 
with the hammer must be level and square, so as to present a smooth, fair appearance. 

"Second-class work — A good arris must be kept; clean draft lines must be run around the surface to be 

dressed ; within these lines the stone must be dressed down to a fair, even, level surface, with a common pean 

hammer. No depressions of any kind will be allowed within six inches of the face ; none which exceed six 

inches in diameter, or one inch in depth, or when they shall together exceed one fourth of the surface in 

which they occur 
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" Third-class work. — Draft lines shall be run around the surface to be dressed ; within these lines, they 
shall be pointed down to a fair even surface and finished with a pean hammer, so as to make good close 
work of not exceeding half inch joint; no cavities or depressions will be allowed which exceed eight inches in 
diameter, or one and one half inches in depth, or when they shall together exceed one fourth of the surface 
in which they occur." 

The following extract is taken from the contract for the backing stone:— 

11 They shall be of a sound durable description of granite or gneiss, free from sap or seams, split out by 
Wedges in blocks, with parallel beds and sides; at least three fourths of the bed, and one half of the build, 
must have a fair level bearing-surfece ; the vertical joints must be split down at right angles to the bearing- 
surfacS Of the Stone; the stone must all be drilled on the top bed, to receive a lewis of such size and form as 
shall be directed ; the dimensions of the stone must in no case be less than the following, viz. : length, two 
and one half feet ; width, one and one half feet ; thickness, eight inches ; and no stone larger than the following 
will be ^received, viz.: length, eight feet; width, four feet; thickness, two feet; and the stone must average not 
less than twelve cubic feet." 

The prices which have been paid for stone used in this work are as follows :— 

The granite for the foundation courses of the Dock, and for the rear courses of arches and side walls, six 
dollars and seventy^five cents per cubic yard ; and for hammering, or scabbling the same, ten cents per super 
ficial foot; the flooring of the Doekj fifteen dollars per cubic yard; and for cutting the face, thirty -five cents 
per superficial foot ; and for the beds, builds, and joints, seventeen cents per superficial foot. 

The rubble stone for backing of the lower courses of the Dock, five dollars and ten cents per cubic yard 
for first quality, and three dollars tad ninety-four cents for the second quality, for backing the culverts. 

The plaili ashler, and Straight and square stone (altar), ten dollars per cubic yard; and for the first-class 
fine cutting On the same, forty cents, tad for the second-class, twenty cents, per superficial foot. 

The checked, betelled, curved, and arched stone, at the rate of fifteen dollars per cubic yard ; and for the 
first-class Of flue cutting ott the same, at the rate of one dollar, per superficial foot; and the second-class cut- 
ting, twenty cents. 

The coping stone, twenty dollars per cubic yard; and the fine cutting, for top and face, sixty cents, and 
for the beds and builds, twenty cents, per superficial foot. 

The interior stone, above the floor, nine dollars and fifty cents per cubic yard; and for cutting, third-class, 
sixteen cents per superficial foot. 

The granite for the engine house was furnished, on an average, of about ten dollars per cubic yard, for 
the face work, and the foundation and interior, for five dollars per cubic yard. The cutting was done in 
part by the contractor, for forty cents per superficial foot of ashler, and sixty cents for the water table, door 
and window lintels and sills, and the cornice. The other portion was cut by Government cutters at the same 
prices, 
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Note E. 

On the 25th of May, 1850, the chief of the Bureau of Yards and Docks appointed a commission of engi- 
neers, consisting of Wm. P. S. Sanger, Charles B. Stuart, Charles W. Copeland, and Wm. M. Ellis, to examine 
and report the alterations and additions that had been made to the pumping-engine and pumps, under the 
approval of Mr. Copeland, who was appointed by the Bureau inspecting engineer, if the alterations and addi- 
tions made were advantageous, and proper, and what further alterations, if any, they would recommend, and 
the cost of the same. 

The board approved of the alterations and additions made to the engine and pumps (which are noted in 
the description of the engine and pumps, pages 50 and 51), and further reported, that, " although the board are 
agreed in the opinion that the changes made are advantageous and proper, still we do not intend to convey 
the idea that the work is now beyond the reach of danger, but are of opinion that still further changes may 
be made, which will also be advantageous and proper. The board are unanimous in the opinion, that if the 
centre support be taken from the branch-pipes, and a cast-iron plate be laid down, covering a large portion of 
the bottom floor (of the well), and upon this a short column be placed under the branch-pipes, and four 
columns under the principal beams of the reservoir, the chances of security will be much enhanced. This 
addition will probably cost $3,000. We would also recommend that bottoms be put in the rose-pipes, and 
that a strainer of copper-wire, with half-inch meshes, be placed in the discharging culvert, which will probably 
cost the further sum of $500. In consequence of the failure to sink the well to the depth originally contem- 
plated, it will become necessary to close a part of the openings in the rose-pipes, to enable the engine and 
pumps to draw the water from the floor of the chamber. We do not consider the reservoir as a portion of 
the pumps or engine, and therefore it is not part of the contract. It is, in fact, a part of the well, was order- 
ed by the late engineer (to be furnished by the contractor for the engine and pumps), and should be paid for 
as an open purchase." 
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Note F. 

Correspondence relative to Plans for the Machinery to open and shut the Iron Twrning Gates 

of the Dry Dock. 

Dry Dock Office, TJ. S. Navy Yard, Brooklyn, ) 
June 2Sih, 1850. ) 

Sir: 

I herewith inclose copies of a letter to Horatio Dixon, Inspector of the Iron Gates for this 
work (constructing under your contract), and his reply, together with drawings relative to a proposed change 
of plan for the opening and shutting of the folding gates, and the passage of water through them. 

As the terms of your contract allow (by mutual agreement of yourself and the Government), any change 
of plan, which shall be advantageous to the work, and knowing that your skill and experience would enable 
you to form a correct opinion upon the merits of the proposed change, I shall be pleased to have you, at 
your earliest convenience, examine the inclosed letters and plans, and give me, in writing, your views thereon. 

Please return the drawings, as I have not time to make copies. 

Very respectfully, your obedient servant, 

OHAELES B. STUAKT* Engineer. 
Henry R. Dunham, Esq. 

Contractor for Iron Gates, If m York. 



Sir: 

Your favor of the 28th of June, inclosing a drawing of a proposed change of the plan of 
opemng and shutting the folding gates of the Dry Dock, together with a copy of the correspondence between 
yourself and Mr. Dixon upon that subject, and requesting my views and opinions in regard thereto, was duly 
received After £is careful an examination of the matter as I have had time and opportunity to bestow, I 
have no hesitation in saying, that the proposed change is judicious, and think the same an improvement in 
opening and shutting the gates far superior to any thing of the kind ever adopted, and one that will ma- 
terially diminish the cost of construction. 

I cannot, however, concur with Mr. Dixon in the amount of the saving to the Government by this im- 
portant improvement, estimated by him to be but thirty-five hundred dollars ($3,500). From a practical exam- 
ination and comparison of the cost of the work under the contract plan, and of that now proposed, I am 
quite certain that the difference in favot of the latter would be at least six thousand, five hundred dollars 
($6,500). 
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I would consent, however, to meet the wishes of the Department in regard to the contemplated change, 
provided I shall be allowed the sum of three thousand, five hundred dollars ($3,500), being the amount Mr. 
Dixon estimates would be saved to the Government by the change, and to be allowed for work done for the 
change the price named in my contract for "other work." I estimate the Government would save, in 
addition to the above, at least three thousand dollars more, and have a pair of gates far superior in their 
operation to any thing of the kind ever constructed. 

Very respectfully, yours, 

H. E. DUNHAM. 

Chas. B. Stuart, Esq. 

Chief Engineer of U. 8. Dry Dock, 



New York, October Sth, 1860. 

Sir: 

Herewith I have the pleasure of handing you estimates for opening and shutting the folding 
gates, on your newly invented plan. 

In presenting this estimate, agreeable to yours, inquiring " what would be the cost of the machinery we 
estimated upon, at the time of contracting for the iron gates;" I respectfully submit the following: — 

When examining the plans for the gates, I was shown the drawings for the capstans, and for gearing 
for opening and shutting them. The barrel was necessarily very heavy, with a screw cut thereon, with a 
pitch corresponding to the distance of the chain-links, vertically measured, when coiled on the barrel of the 
capstan. The shaft on which this capstan revolved, had a corresponding screw, or thread, cut thereon, and 
was sufficiently long, to take the capstans and project each end, to allow the elevation and depression of the 
same, to wind up and contain the chain for opening and shutting the gates. 

The object of this arrangement, being to preserve the parallelism of the chains with the bottom of the 
gates, through the entire range of motion in closing and opening them, the shafts on which these capstans 
revolved, would, necessarily, from their length and distance between points of support (when considered as a 
screw, on which to allow the capstans to work, must be mathematically straight and true, at all times), 
require to be about nine inches diameter, and, of course, would be extremely heavy and expensive. 

On these capstans was placed a heavy spur wheel, which was worked by a pinion on a feathered shaft, 
said shaft extending upwards through the masonry of the Dock, above the coping, with a capstan head, in 
which to place levers to give it motion. The cost of all complete, including chains, clevis's, hawse-hole casting 
for face of Dock, we estimated between fifteen and sixteen thousand dollars, delivered agreeably to the terms 
named in our contract. 

The last plan, and the one submitted by you for my consideration, left by the late Engineer, as original, 
is a simple plain capstan with a fixed barrel, which would not answer at all, because the very first revolution 
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would create an angle in the chain, quite fatal to its further use, because of the immense friction against the 
quoin-post journals, and in the capstan itself. 

Your invention is the only one applicable and proper, to be used for the purpose, and if executed with 
due consideration to its importance, will (at my constant prices) cost as follows: — 

16 Plate Segments - - - - - r .... . $1,440.00 

Pitching and trimming Teeth 1,000.00 

Fitting up, and cutting do. - - - 1,200.00 

4 wrought-iron Pinions - ..---.-.- 800.00 

4 Welded Shafts for do. 1,312.50 

Turned Surfaces 1,500.00 

Fitting and putting up 24 Bearings --.-..-- 720.00 

24 Bearings cast - - - - •- • - - - - 576.00 

4 Bases turned and fitted - ■ . - - - - • - . ' - 120.00 

4 Head Hand Wheels finished - - - - 600.00 

Bolts and Nuts complete 400.00 

Total, as above, $9,668.50 



I am willing to execute the work, for the above sum, and agree to the change in my contract, by the 
substitution of the above, for the opening and shutting of the turning gates. 

Eespectfully, 

HENRY R. DUNHAM. 
Chas. B. Stuart, Esq., 

Chief Engineer of XT. S. Dry Bock. 



Dry Dock Office, U. S. Navy Yard, Brooklyn, i 
October 10th, 1850. ) 

Sib: 

Referring to your letter of the 23d of last August, relative to arranging with Mr. Dunham 

under his contract for the necessary machinery for moving the folding gates as per plan submitted by me, 1 
now inclose a proposition from him for your consideration. 

It will be seen that Mr. Dunham refers to a plan submitted to him by the late engineer (Mr. McAlpine), 
at the time he put in his proposal for the building of the gates, and which it was estimated to cost from fif- 
teen to sixteen thousand dollars at his prices, as proposed — 

****** 

On inquiring of Horatio Dixon, the machinist on this work, I learned that he did, last year, at the request 
of the engineer, design, and draw out a plan for the opening and shutting of the folding gates, similar to the 

97 



APPENDIX. 

one described by Mr. Dunham in the inclosed letter, and which Mr, Dixon estimated to cost about the sum 
there named, exclusive of an expenditure of from four to five thousand, to fit the work to the masonry of the 
Dock, making the whole cost about twenty thousand dollars, 

* * # * # ^ 

The plan thus made, Mr. Dixon informs me, was taken away by the late engineer (with other drawings) 
last fall, and no copy left, to his knowledge. 

Upon examining the plan left in this office, it was seen, that it was entirely impracticable for the purpose 
intended, and therefore its construction would be useless. I at once suggested the plan, submitted to the 
Bureau last August, and directed Mr. Dixon to draw out the details, which he has done with his usual skill 
and judgment, and now estimates the cost at less than half that of the original plan, and the machinery much 
superior, and altogether more simple, and better adapted, in every particular, to accomplish the desired result; 
in this opinion it will be seen Mr. Dunham fully concurs. 

Mr. Dixon estimates for the machinery on the plan recommended to the Bureau, at the contract prices for 
" other work" in Mr, Dunham's contract, $7,141.98, and twelve per cent, for contingencies, would amount to 
$8,856.17, to which is to be added from twelve to fifteen hundred dollars^ to fit;, the work to the masonry. 
This estimate, it will be seen, is less than the proposition of Mr. Dunham (by $812.43), which I suppose is to 
be accounted for by the addition of percentage for contingencies, and for prospective profits upon the larger 
amount of work included in the original or contract plan. 

By reference to Mr. Dunham's contract, it will be seen that, " if in the course pf construction any improve- 
ments or alterations to the advantage of the United States suggest themselves to either party, upon mutual 
agreement they may be adopted," which gives the Bureau the power to sanction the proposed alterations, if 
deemed to be for the advantage of the Government, if done at the cost named by Mr* Dunham ; : and although 
I have great confidence in the reliability of the estimate made by Mr. I)ixo% a^nd think it would cover the 
cost of the work, yet I cannot for a moment doubt that if Mr. Dunham could not reduce his price to that es- 
timate, that the advantage derived by the Government by the change, would be greatly beyond the sum in 
question, not only in the construction of the work, but in working the machinery for all time to come. The 
early answer of the Bureau is requested, it being important to have the patterns made at the earliest possible 
moment,, to aUkrw; the contractor to complete the gates this year. 

WW 7C w w w 

I am, with respect, your obedient servant, 

CHAELES B. STUART, Engineer. 

Comm. Joseph Smith, 

(Mef of Bureau of Yards and Docks, 
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Dry Dock Office, TJ. S. Navy Yard, Brooklyn, ) 
November llth, 1850. ) 

Sir: 

Having received instructions and authority, on the 21st ult., from the Bureau of Yards and 
Docks, to accept of your proposition of the 8th of October last, consenting to a change in your contract for 
the machinery necessary to shut and open the folding gates, and to furnish all the materials, and do all the 
work necessary to complete the fixtures according to the plan and drawing submitted by me to you, and pre- 
sented to the Bureau, and which are referred to in your communication of the 8th ult., for the sum of nine 
thousand, six hundred and sixty-eight dollars and fifty cents, which sum is to cover a guarantee that the 
materials and workmanship are to be of the very best quality for the purpose intended, and to insure the work- 
ing of the same in a satisfactory and proper manner, the patterns being furnished by the Government according 
to the plans already referred to. I hereby notify you of my acceptance on the part of the Government 
of your proposition, with the understanding that the sum herein named will be paid you as soon as the ma- 
chinery shall be constructed and put in successful operation in opening and shutting the iron folding gates, 
which are embraced in your contract of August 16th, 1849. 

Your acceptance of this in writing, will be considered a contract on your part for constructing and insu- 
ring the working of the machinery referred to in this letter. 

Very respectfully, your obedient servant, 

CHARLES B. STUART, Engineer. 
Henry R. Dunham, Esq., 

Contractor for Iron Gates, New York 



New York, November llth, 1850. 

Sir: 

I have received yours of this date, relative to machinery for opening and shutting the 

folding gates for the TT. S. Dry Dock, and accept the same ; and am willing to proceed in its construction 

under the conditions you are pleased therein to express, the sum for the same being, as you have named, nine 

thousand, six hundred and sixty-eight dollars and fifty cents. 

Very respectfully, yours, 

HENRY R. DUNHAM, Contractor. 
Chas. B. Stuart, Esq., 

Chief Engineer of U 8. Dry Dock 
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Note G. 
Contract Prices for Iron Gates. 



FOR T&E TUROTNG GATES. 

The Wrought Iron, per pound . - - - - . 15} cents. 

The Cast Iron, " 2 tt 

The Composition Metal, " 28 " 

The Steel, « 50 " 

The India-Kubber, " ....... 100 " 

The Paint, " 10 « 

The Timber, per superficial foot -.-.....20" 

The. Planing, Boring, Turning, Chipping, and Drilling, per superficial inch 2 u 

The Welding of Wrought Iron, per pound ..... 2 " 



FOR THE FLOATING GATE. 

The Wrought Iron, per pound - . - . . . . 12J cents. 

The Cast Iron, " ....... 8" 

The Composition Metal, tt ....... 30 " 

The Copper, a ....... 50 " 

The Paint, « ....... 1£I « 

The India-Bubber, « ....... 100 u 

The Chipping, Boring, Filing, and Planing, per superficial inch - - 2 tt 

The Welding of Wrought Iron, per pound 10 " 

The Iron Kentlage, for ballast, " ..... 4 a 
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Note H. 
Contract Prices for Pwnping-ISngme and JPumps. 



FOR THE ENGINE AND BOILERS. 
For Engine and Boilers complete, according to contract and specifications, $37,300 



FOR THE PUMPS, RESERVOIR, ETC. 

For Cast Iron, per pound -.-----.. 8 cents. 

For Wrought Iron, " 18 " 

For Copper, « - 45 " 

For Composition, " 34 " 

For India-Kubber, " ......... 65 " 

For Planing, Boring, Chipping, etc., per superficial inch ... 2 " 

The price for the engine, includes the painting, and bronzing, and all the work of setting up ready for 
use, the Government preparing the masonry connected with it. 
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APPENDIX. 



KOTE K. 

Total Expenditures for Labor and Materials in the Construction of the United States Dry Dock, at 
Brooklyn, New York, from its commencement, 22d October, 184.1, to 1st September, 1851. 



CLASSIFICATION. 



Offices - 

Tools and Fixtures - 

Temporary Drainage ... 

Temporary Wharf - 

Steam-Engines 

CofFer-Dam - - - 

Sheet Piling - 

Excavations - 

Foundations - 

Receiving and Transporting Materials 

Cutting Stone of Dock* - - 

Masonry of Dock - 

Apron of Dock ...... 

Culvert and Well - 
Iron Gatesf - . 

Permanent Drainagef - 
Permanent Engine House 
Removing Coffer-Dam 
Embankment ....... 

Contingent - 



Labor. 



$ c. 
47,981.34 

17,071.12 

39,368.76 

1,479.18 

6,559.05 

98,929.74 

14,743.73 

121,839.60 

62,201.29 

58,915.91 

245,335.92 

109,616.85 

3,483.90 

36,187.16 

9,157.46 

8,555.77 

63,652.89 

19,799.85 

6,923.55 

14,549.42 



Materials. 



$986,352.49 



6,149.81 
23,336.77 
28,515.44 

7,944.42 
16,402.43 
111,612.53 
20,683.22 
19,585.89 
91,473.07 



319,258.91 

7,332.73 

149,727.15 

75,965.07 

267,390.67 

6,351.53 

'8,620.07 

4,47i.41 



TOTAL. 



54,131.15 
40,407.89 
67,884.20 
9,423.60 
22,961.48 

210,542.27 
35,426.95 

141,425.49 

153,674.36 
58,915.91 

245,335.92 

428,875.76 

3,483.90 

43,519.89 

158,884.61 
84,520.84 

331,043.56 
26,151.38 
15,543.62 
19,020.83 



$1,164,821,121 



$2,151,173.61 



* Note. $98,640;14: of the above amount of cutting atone, was .classified on the office accounts as materials, by being delivered by contractors as 
Granite, cut. 

t A large portion charged Materials, for the Iron Gates, and to the Permanent Drainage (Engine and Pumps), are for Labor in their construction 
by the contractors, and cannot be defined by this statement. 

% Of the Total Amount of Materials, there should be deducted $33,675 for Engines, Tools, Fixtures, <fec, disposed of at the finishing of the 
work. 
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APTENDIX. 



Note L. 



Date. 



Names of Contractors. 



Description of Articles. 



Contract Price. 



1845. 



1846. 



u 
u 
it 
(< 
a 
a 



1847. 



Nathaniel Jarvis - - 
Henry Buck - - - - 
Henry Buck - - - - 
Beals & Frazer - - - 
William W. Wright - 
Richards & Van Wart- 
Frederick R. Lee - - 
Thornton M; Niven 
William W. Wright - 
M. O. Roberts - - - 
J. A. Coffin - - - - 
Lambert & Lane - - 
William N. Clem - - 
Corning, Horner & Co. 
Wetmore & Co. - - 
Badger, Peck & Co. 
Frederick R. Lee - - 
Tunis Craven - - 
J. W. Penn Lewis - - 
Campbell & Moody - 
E. W. Budington - - 
Ai K, Messerole- - - 
Gondor, Duff & Co. - 
Joseph C. Gridley - - 
John Meggs - - - - 
Campbell & Moody - 
Beals & Frazer - 
Worrall & Co. - - - 
Joseph P. Crowel - - 
Charles N. Decker - - 
William N. Clem - - 
John A. Mitchell - - 
Corning, Horner & Co. 
Tucker, Cooper & Co. - 
William W. Wright * 



Foundation Piles - - - - 

Y. P. Foundation Timber - 
Y. P. " Plank - 

Granite Mitre Sills - - - 
Spruce Foundation Piles - 
Rubble Stone ----- 

Hardware ------ 

Beach Gravel - - - - - 

Broken Stone - - - - - 

Paints, Oils, &c. - - - -> 

Ship Chandlery -■ - - - 
Stationery - - - - 

Provender ------ 

Iron Nails and Spikes - - 
Iron and Steel - - - - - 

Y. P. Timber -■■ - - - - 

Hardware and S. C. Tools - 
Cumberland Coal -■ - - - 
Driving Piles Steam Power 
Timber and Plank - - - 
Cement - - - - - - - 

Building Sand - - - - - 

Granite Stone - - - - - 

Provender - - - - * - 

Building Sand - - - - - 

Timber and Plank - - - 
Cutting Mitre Sills - - - 
Castings, &c. - - - - - 

Stationery - - - - - - 

Paints and Oils - - - - 

Stone Cutters' Tools - - - 
Cumberland Coal - - - - 

Hardware 

Ship Chandlery - - - - 
Broken Stone, F. Piles * - 

105 



$2. 1 2 1, each to average 28 ffc. long. 

22 Jc. cubic foot. 

$20 per 1000 ft. board measure. 

$38 per cubic yard. 

9\g. per lineal foot. 

$3.94 per cubic yard. 

Various kinds and prices. 

$1.50 per cubic yard. 

$1.90 per cubic yard. 

Various kinds and prices. 

Manilla rope, 8|c. per lb. 

Various kinds and prices. 

Hay, $3 per 2,000 lbs. ; oats, 45c. per bushel. 

Cut nails and spikes, 4 Jo. ; pressed spikes, 5^c. per lb. 

Various kinds and prices. 

27c. per cubic foot. 

Patent hammers, 60c. 

$7.25 per ton of 2,240 lbs. 

9 T ^c. per lineal foot. 

W. P. timber, 19c. ; W. oak timber, 27c. per foot. 

$1.25 per bl. of 300 lbs. 

56c. per cubic yard. 

$7.56 per cubic yard. 

Hay, $15 per 2,000 lbs. ; oats, 71c. per bushel. 

43^e. per cubic yard. 

Y. P. timber sawed square, 31 Jc. per cubic foot. 

40c. face, 20c. body and joints, per superficial foot. 

Castings, 3jc. ; wrought, 10c. per lb. 

Various kinds and prices. 

Various kinds and prices. 

Patent hammers, 62Jc. ; others 25c. per lb. 

$6.75 per 2,000 lbs. 

Various kinds and prices. 

Various kinds and prices. 

$1.95 per cubic yd. for stone ; 9f c. per lineal ft. of piles. 



APPENDIX. 



Table — Continued. 



Date. 



Names of Contractors. 



Description op Articles. 



Contract Price. 



1847. 



1848. 
(t 

u 

u 
» 



1849. 



1850. 



George Smith - - - - 
Charles F. Codwire - - 
Mansfield & Downer 
Campbell & Moody - - 
John Meggs - - - - 
Thomas Nally - - - - 
John B. Chollar - - - 
Erastus Corning - - - 
James L. Cramer - - - 
Kingston Cement Co. 
Lambert & Lane - - - 
Storer & Stephenson - - 
John A. Mitchell - - - 
John A. Brown - - - 
David Hamilton - - - 
Miron E. Peak - - - 
Pratt & Briggs - - • 
Bartley, Smith & Co. 
Wm. A. Wheeler & Co. 
John Meggs - - - • 
Miron R. Peak ■ - - . 
William N. Clem - - . 
D. M. Wilson & Co. - 
Tucker, Cooper & Co. 
David Hamilton - - 
Newark Cement Co. - • 
Henry R. Dunham - 
John A. Mitchell - - 
Bigler & Colden - - 
Gouverneur Kemble - 
Erastus- Corning - - 
James H. Mallory - 
Lock Catlin - - - - 
Storen & Stephenson - 



Rubble and Dimension Stone 
Iron, &c. -------- 

Granite Stone 

Timber and Plank - - - 

Building Sand 

Castings, &c. - - - - - 

Stone Cutters' Tools - - - 
Iron and Hardware - . « 
Provender ------ 

Cement ------- 

Stationery ------ 

Ship Chandlery - - - - 

Cumberland Coal - - - - 

Paints, Oils, &e. - - - - 

Rubble and Dimension Stone 
Granite Stone - - - - - 

Castings, &c. - - - - - 

Paints, Oils, &c. - - - - 

Stationery ------ 

Building Sand 

Granite Stone 

Hardware ------ 

Iron, &c. --.--- 
Ship Chandlery - - - - 

Provender ------ 

Cement and Lime - - - - 

Iron Caisson and Gates - - 
Cumberland Coal - - - - 

Timber and Plank - - - 
Engine and Pumps - 
Engine-House Roof, &c. 
Brick -------- 

Provender ------ 

Paints, Oils, &c. - - - - 



Rubble $5.10 ; dimension, $7 per cubic yard. 

Various kinds and prices. 

$15 and $10 per cubic yard. 

Various kinds and prices. 

43c. per cubic yard. 

Cast iron, 2^c. ; wrought iron, 8c. per lb. 

Patent hammers, 75c. ; other tools, 26c. per lb. 

Various kinds and prices. 

Hay, $10.50 per 2,000 lbs; oats, 37c. per bushel. 

$1.20 per barrel of 300 lbs. 

Various kinds and prices. 

Manilla rope, 10c. per lb. 

$5.99 per ton of 2,000 lbs. 

Various kinds and prices. 

Rubble $5 ; dimension, $7 per cubic yard. 

See contract prices (Note D). 

Cast iron, 2|c. per lb. 

Various kinds and prices. 

Various kinds and prices. 

50c. per cubic yard. 

See contract prices (Note D). 

Various kinds and prices. 

Various kinds and prices. 

Various kinds and prices. 

Hay, $13 for 2,000 lbs; oats, 40c. per bushel. 

Cement, $1.1£| for 300 lbs ; lime, 75c. per barrel. 

See contract prices (Note G). 

$5.97 per ton of 2,000 lbs. 

Various kinds and prices. 

See contract prices (Note H). 

8c. and 5c. per lb. 

$6.50 per thousand. 

Hay, $14 per 2,000 lbs; oats, 46c. per bushel. 

Various kinds and prices. 
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APPENDIX. 



Note M. 



CHIEF ENGINEERS. 



When com- 
menced. 



Sept., 1841. 
Aug., 1844. 
Mar., 1845. 
Feb., 1846. 

Oct. 1,1849. 



Names. 



Edward H. Courtenay - 
Gen. Wm. Gibbs McNeil 
William P. S. Sanger - 
William J, McAlpine - 

Gen. Charles B. Stuart - 



CHIEF CLERKS. 



Oct., 1841. 

Nov., 1844. 

May, 1845. 

Aug., 1846. 

Feb., 1849. 

Oct., 1849. 



James L. Watson - 
F. S. Claxton - - - 
James J. Tredwell - 
Henry Harteau - - 
Philander Shaw - - 
Theophilus E. Sickels 



MASTEES OF MASONRY. 



May, 1847. 
May, 1849. 



Thornton M. Niven • 
Alexander Lawrance 



STORE-KEEPER. 



Nov., 1844. 



William Sinclair 



When ended. 



Aug., 1842. 
Mar., 1845. 
Feb., 1846. 
Oct., 1849. 
(Sep. 1,1851, 
(Completion. 



Aug., 1842. 
Sept., 1845. 
July, 1846. 
Nov., 1848. 
Oct., 1849. 
Dec, 1850. 



May, 1849. 
Dec, 1850. 



(Sep. 1,1851, 
( Completion. 



ASSISTANT ENGINEERS. 



"When com- 
menced. 



Oct., 1841. 
Oct., 1841. 
Oct., 1844. 
Jan., 1845. 
May, 1845. 
April, 1846. 
July, 1847. 
Feb., 1848. 

Dec, 1850. 



Names. 



Henry Belin - - - 
M. Warren Scott 
Julius W. Adams 
Allan Campbell - - 
William J. McAlpine 
Thomas S. O'Sullivan 
John Van Nortwick 
James O. Morse - - 

Theophilus E. Sickels 



When ended. 



Aug., 1842. 
Aug., 1842. 
May, 1845. 
April, 1845. 
Feb., 1846. 
Sept., 1847. 
■Feb.- 1848. 
Feb., 1850. 
(SepU,1851, 
( Completion. 



MUSTER AND ROLL CLERKS. 



Oct., 1844. 
Mar., 1845. 

Nov., 1848. 



Cornelius G. Noble - - 
William G. Hall - - 

Henry L. W. Schieffelin 



Mar., 1845. 

Nov., 1848. 
(Sep. 1,1851, 
(Completion. 



INSPECTORS OF MATERIALS. 



Aug., 1846. 
June, 1847. 

July, 1847. 



Jan., 1850. 



Jan., 1846. 
Aug., 1848. 



Patrick Campbell, of Stone 
William C. Smith, of Tim- 
ber 

(Thomas Ledgerwood, of 
( Stone ------ 

(Robert G. Anderson, of 

( Stone 

(Robert M. Whiting, of Tim 

ber - 

(Horatio Dixon, of Iron and 
( Gates - - - . - 



Mar., 1847. 
Nov., 1849. 

Dec, 1849. 

) (Sep. 1,1851, 
) (Completion. 

April, 1847. 

(Sep. 1,1851, 

(Completion. 
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APPENDIX. 



Table — Continued. 



MASTEES OF THE DIFFERENT DEPAETMENTS. 



When commenced. 



Names. 



Department. 


When ended. 


Carpenters 


Aug., 


1842. 


Pile-Drivers 


Aug., 


1842. 


Carpenters 


April, 


1845. 


Wheelwrights 


Oct., 


1850. 


Pile-Drivers 


Oct., 


1845. 


Blacksmiths 


Dec, 


1844. 


Laborers 


Mar., 


1845. 


Steam-Engines 


Sep. 1.1851. 


Blacksmiths 


Aug., 


1846. 


Stables 


Mar., 


1846. 


Laborers 


Nov., 


1849. 


Carp'rs and P. Driv'rs 


Oct., 


1847. 


Stables 


Mar., 


1848. 


Blacksmiths 


Dec, 


1848. 


Masons 


May, 


1847. 


Masons 


Jan., 


1848. 


Pile-Drivers 


May, 


1849. 


Stables 


Oct., 


1849. 


Blacksmiths 


Jan., 


1850. 


Stables 


May, 


1850. 


Laborers 


j Sept. 1, 1851, 
( Completion. 


Masons 


Dec, 


1849. 



Dec, 1841. 
Mar., 1842. 
Oct., 1844. 
Oct., 1844. 
Oct., 1844. 
Oct., 1844. 
Oct., 1844. 
Dec, 1844. 
Dec, 1844; 
Dec, 1844. 
June, 1845. 
Oct., 1845. 
Mar., 1846. 
Aug., 1846. 
Mar., 1847. 
July, 1847. 
Oct., 1847. 
Jan., 1849. 
Jan., 1849. 
Oct., 1849. 

Dec, 1849. 

April, 1848. 



Amos Bates 
William Lane 
Eobert M. Whiting 
George Smith 
William Lane 
Jerome Ryerson - 
William G. Hall - 
John Earon - 
Alden Wild - 
Nicholas Cornell - 
Andrew Thompson 
Peter Valentine - 
Benjamin E. Lewis 
Jerome Ryerson - 
Benjamin M. Clark 
John L. Adams - 
Harman Eldridge 
Edward Pell 
David Ellis - 
Jacob B. Striker - 

John H. Martin - 

Abia C. Entreken 



QUAETEEMFN OF THE DIFFEEENT DEPAETMENTS. 



Oct., 1844. 
Dec, 1844. 

Sept., 1846. 
Nov., 1846. 
May, 1846. 
Feb., 1847. 
April, 1847. 
July, 1849. 
Aug., 1847. 
Aug., 1847. 
Oct., 1849. 



Horatio S. Hamilton 
H. L. W. Schieffelin; 
Truman B. Brown 
John L. Adams > - 
William C. Smith 
Robert White - 
Thomas Lidgerwood 
William Park 
Wimund B. Sawyer 
Jacob Voorhis - 
Peter Valentine - 
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Carpenters 


Mar., 


1845. 


Pile-Drivers 


Nov., 


1848. 


Laborers 


Aug., 


1847. 


Laborers 


June, 


1847. 


Carpenters 


June, 


1847. 


Carpenters 


Jan., 


1850. 


Stone Cutters 


July, 


1847. 


Masons 


Oct., 


1847. 


Stone Cutters 


Oct., 


1849. 


Carpenters 


Jan., 


1848. 


Pile-Drivers 


Jan., 


1850. 



AFP1NDTX. 



Table— Continued. 



QUARTERMEN OF THE DIFFERENT DEPARTMENTS. 



When commenced. 


Names. 


Oct., 1847. 


Leonard C. Watson 


Aug., 1848. 


Henry H. Lugan - 


Sept., 1848. 


Robert G. Anderson - 


June, 1849. 


Charles H. Wheeler - - - 


May, 1849. 


Simeon Pomeroy - 


Mar., 1850. 


Josiah H. Crump - - - - 


May, 1850. 


Robert Sterling - - ^ .- 


June, 1850. 


Jacob S. Wortman 


Oct., 1850. 


Peter Shand - - - • 


Dec, 1850. 


John Stewart .... 


Dec, 1850. 


Peter Smith- - 



Department. 



"When ended. 



Masons 

Masons 

Stone Cutters 

Teams 

Masons 

Carpenters 

Masons 

Blacksmiths 

Stone Cutters 

Painters 

Coppersmiths 



Jan., 1848. 
Dec, 1849. 
Dec, 1849. 
Jan., 1850. 
Dec, 1849. 
Aug., 1851. 
June, 1851. 
Aug., 1851. 
June, 1851. 
July, 1851. 
Sep. 1,1851. 



Table of Averages. 



Yeas. 



Average number 

of persons 

employed daily 

through the year. 



Largest average 

number daily 
during a month. 



Least average 

number daily 

during a month. 



Remarks. 



1842. 
1844. 
1845. 
1846. 
184*. 
1848. 
1849. 
1850. 
1851. 



29 
568 
286 
345 

mo 

307 
533 
232 
184 



42 
726 
481 
549 
638 
362 
903 
533 
333 



12 
463 

60 
164 
313 
223 
162 

30 

63 



Average of 7 months. 



« 


" %\ 


« 


"12 


u 


"12 


<c 


"12 


<( 


"12 


« 


" 12 


u 


"12 


ii 


" 8 



Note.— The above is the actual number employed by the engineer for the Government, on iihe work, and 
does not include those employed by the contractors at the quarries, etc., cutting and transporting stone, which 
would amount during the year, to an average of four hundred, and in 1849 to about five hundred men, and 
during the years 1850 and 1851, by the contractors for the iron gates, and the engine and pumps, &c, to at 
least two hwdred men daily, each of those years. 
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JSTote N". 
The Rules <md System adopted for conducting the Work. 

A rule was established allowing each foreman to select one, and in the large gangs three, of their work 
men, to whom one shilling per day extra beyond the regular wages would be allowed. The selection was 
made semi-monthly, and the same men were not allowed to be selected twice in succession. Twice in each 
month the foremen and masters were required to classify their men and note their qualifications and objections. 
The rule has been invariably followed, that whenever a workman was reported by his foreman for any fault, 
he was immediately suspended, after which he was allowed to offer any explanations that he desired. 

One hour in each day, viz., between 12 M. and 1 p. m., was devoted by the engineer to the hearing of 
complaints from the workmen and others, and applications for employment. 

Mechanics were employed generally on the recommendation of the masters of the departments. The 
necessities and the peculiar circumstances of the work have required the employment of the workmen during 
the night. This labor was paid for by wages increased fifty per cent, over that done during the regular hours. 
The great amount of such work, and the high rate of payment, would naturally lead to abuses, which required 
stringent rules and close watchfulness to correct. A book was kept in which it was required to have the 
number of men, and the purpose entered and approved of by the engineer. Tickets signed by the engineer 
were then given to admit the workmen in the yard after the gates were closed. The time and the amount of 
labor performed was reported the succeeding day, and required the approval of the engineer before it was 
entered on the roll. 

Order books were kept for each department, in which all work required to be done was entered and ap- 
proved by the engineer, before it was allowed to be commenced. 

Materials of all kinds were purchased in large quantities, and placed in charge of a store-keeper, who was 
not allowed to issue them except on the written order of the engineer, and then only in quantities for the 
day's consumption. These rules necessarily required that the engineer, or his first assistant, should be constantly 
on the work to prevent delays and embarrassment, in carrying on the operations, and this again brought under 
their constant cognizance every operation of the work, by which they were required to decide on the expe- 
diency of the expenditure of every day's labor and every item of materials used. 

It is confidently believed that these rules and regulations have resulted in great economy in the construe 
tion of the work. 
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Note 0. 



Convpcvratwe Cost of the Grcmite Dry Bocks, constructed at the Navy Yards, New York, JBostmi % 

cmd Norfolk 



CLASSIFICATION. 



Offices - - - 
Tools and Fixtures - 
Temporary Drainage 
Pile Wharves - 
Coffer-Dam 
Excavation 
Masonry of Dock 
Culvert and Well 
Foundations 
Gates - 
Permanent Drainage 
Permanent Engine House 
Eemoving Coffer-Dam 
Embankment - 
Contingent 



BOSTON. 



Amount. 



50,367.45 
43,477.04 
21,191.71 
19,886.03 
18,860.61 
32,055.45 
240,456.18 
24,301.22 
47,351.97 
60,731.88 
14,861.88 
38,114.55 
14,266.09 
20,558.08 
30,609.84 



NORFOLK. 



Amount. 



37,365.92 
52,575.73 
33,803.46 
24,995.09 
31,606.33 
53,572.33 
455,049.06 
13,762.02 
77,744.55 
46,709.97 
27,945.22 
33,901.97 
8,134.81 
11,468.72 
35,041.55 



$677,089.98 



$943,676.73 



NEW YORK. 



Amount. 



54,131.15 

63,369.37 

67,884.20 

9,423.60 

245,969.22 

141,425.49 

736,611.49 

43,519.89 

153,674.36 

158,884.61 

84,520.84 

331,043.56 

26,151.38 

15,543.62 

19,020.83 



2,151,173.61 



Note. — From the total cost of the New York Dry Dock, as given above, there should be deducted the 
sum of $33,675.00 for engines, tools, and fixtures, disposed of on the completion of the Dock, and $114,000.00 
for the cost of so much of the engine house as will be devoted to machinery for the repairs of vessels, and 
not used for the machinery of the Dock. 
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JSToTE P. 

Extracts from the Report of JBwreau of Yards arid Docks, made to the Ncwy Department, dated 

October 16, 1851. 

BET DOCK AT NEW YORK, 

"Since the last annual report, the large engine and pumps for permanent drainage have been completed 
and put in successful operation; the appearance, finish, and performance of the engine and pumps are highly 
satisfactory, and reflect great credit upon the proprietors of the West Point Foundry, where the work was 
executed. The great iron folding gates, built by Mr. H. E. Dunham, have been put in place and successfully 
tested, and they appear to answer the purpose for which they were designed, in an admirable manner. The 
large granite building, three hundred feet long, and sixty feet wide, part of which is occupied by the engine 
and pumps, has' been inclosed and nearly finished. This fine building, besides accommodating the Dock 
pumps, affords commodious rooms for machine-shops and machinery, which when erected will supply the 
means for repairing steamers, and for constructing many articles required at the Navy Yard, and on board 
ships. The work upon the Dock was so nearly completed^ as to be turned over to the commandant of the 
Yard on the 1st September last; a large amount of tools and other articles collected during the construction 
of the work, have been sold at public sale, and the Dock credited with the proceeds. The amount which 
has been expended upon this work, from its commencement in 1841, to the 31st August, 1851, is: 
For Materials,, ........... $1,158,543.01 

For Labor, . . . . . . , . . . . . 987,712,35 

$2,146;255.36 



" As this is probably the last annual report, in which it will be necessary to speak of this important 
improvement under a separate head, I take the occasion to state, that the manner in which the work has 
been conducted by the engineer, General Charles B. Stuart, and his administration of the affairs of the Dock, 
have been satisfactory to the Bureau; and to his energy,, perseverance, and professional skill is to be 
attributed the successful termination of the work. 

"Although the works of the Dock remained under charge of the engineer, until the 31st of August 
last, it was so far advanced towards completion, as to admit a vessel for repairs as early as the 8th January,, 
1850; since that date several vessels of large class have occupied the Dock while undergoing repairs, and 
great benefits have already been derived from the construction of this important work." 
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FLOATING DOCKS. 

" The basin and railway for the Dock at Portsmouth, N. H., have been completed ; the Dock is in a 
very advanced state, and, it is believed, that the works will be fully completed, and ready for trial, by the 
first of November next. The materials used, and the manner of executing the work, have been in accordance 
with the terms of the contract, as certified by the superintendent, and the contractors have evinced a laudable 
disposition to comply with their engagements in good faith. 

"At Philadelphia, the works have been entirely completed, and reported ready for trial, which was 
ordered, but owing to the want of a sufficient depth of water, the test was postponed ; dredging machines 
are now in operation deepening the water immediately in front of the basin ; as soon as this object is effected, 
the Dock, basin, and railways will be tested. 

" At Pensacola, the works have not progressed as rapidly as at the other yards. The Dock, however, 
is nearly finished and ready for use; the excavation for the basin has been completed, and most of the 
foundation piles are driven. A large quantity of stone and other materials have been delivered, and the 
contractors are, under all the circumstances attending its construction, urging the work forward as rapidly 
as possible. 

" The Department having entered into contract for the construction of a Floating Dock, for the coast of 
California, in accordance with the Act of Congress, dated 3d March, 1851, authorizing the same, the con- 
tractors have commenced the work with great energy, and will probably have a large portion of the Dock 
ready for shipment before the 1st December next." 
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PHILADELPHIA DRY DOCK. 



HISTORY. 

The construction of this Dock was commenced in the month of December, 1849, and 
completed in the month of June, 1851, in compliance with the following extracts, from the 
Acts of Congress, relative thereto: — 

Act approved March 3, 1847. — "That the Secretary of the Navy is hereby authorized to 
cause to be constructed, at each of the Navy Yards, at Kittery, Philadelphia, and Pensacola, a 
Floating Dry Dock for ships of the line, and basin and railways, at Philadelphia, on such plan 
as may be preferred by the Secretary of the Navy, and the sum of fifty thousand dollars is 
hereby appropriated towards said Dock, at Philadelphia, out of any money in the Treasury 
not otherwise appropriated." 

Act approved August 3, 1848. — "And be it further enacted, That in execution of the 
Act, approved March third, eighteen hundred and forty-seven, making appropriations for the 
naval service, etc., directing, among other things, the construction of Floating Dry Docks, at 
the Navy Yards, at Philadelphia, Pensacola, and Kittery, and in pursuance of the reports in 
favor of the two plans, hereinafter named, as best adapted to naval purposes, made by a 
board of officers, appointed to examine all the plans, and by the Bureau of Yards and Docks, 
the Secretary of the Navy is hereby directed, forthwith, to enter into a contract with Samuel 
D. Dakin and Rutherford Moody, for the complete construction, within a reasonable time from 
the date of the contract, of a Sectional Floating Dry Dock, basin, and railways, at the Navy 
Yard at Philadelphia, according to the plan and specifications submitted by them to the Navy 
Department. 

"The said works to be of the largest dimensions proposed in said plans and specification^, 
Provided, That such contract can be made at prices that shall not exceed by more than ten 
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per cent., the prices which have been submitted by either of the said propositions, to the 
Navy Department, for a Floating Dry Dock of the dimensions aforesaid. And, Provided further, 
That the Secretary of the Navy, shall also, by farther contract with said parties, enlarge the 
dimensions of said works, at each yard, to a capacity sufficient for docking war steamers of the 
largest class, at least three hundred and fifty feet in length, if the dimensions above mentioned 
shall not be found adequate for that purpose. 

"And be it further enacted, That the sum of four hundred thousand dollars, is hereby 
appropriated towards said works, from any money in the Treasury, not otherwise appropriated ; 
which sum, together with the sums that remain unexpended of the appropriations made by 
said Act of March third, eighteen hundred and forty-seven, shall be applied towards the pay- 
ments to be provided for in the said contracts." 

Act approved September 28, 1850. — "For completing the Dry Dock, at Philadelphia, three 
hundred and seventy-one thousand, two hundred and forty dollars." 

The Dock at the Philadelphia Navy Yard consists of a Sectional Floating Dry Dock, of 
nine sections, and a permanent stone basin, with two marine railways, extending from one of 
its three sides. As there are two engines on each side of the Sectional Dock, it may be used 
as two docks, for the purpose of lifting vessels by employing only the number of sections re- 
quired for the length of the vessel to be docked. For instance, the largest ships of the line, 
and the largest steamers in the United States Navy, with but very few exceptions, may be 
docked upon six sections, while a sloop-of-war may be docked upon the . remaining three; a 
frigate may be docked upon five sections, and smaller vessels upon the remaining four. Each 
of the two marine railways is so constructed, that it can receive a ship of the largest class that 
floats, and thus the Sectional Dock and marine railways, the construction and use of which will 
hereinafter be minutely described, may be said to have four capacities, or to allow four vessels 
to be undergoing repairs upon the Dock and ways at the same time. As several of the in- 
ventions connected with .this mode of docking vessels are comparatively new, it may not be 
uninteresting to the reader to state some of the reasons which led to those improvements, 
and to give a brief history of the progress that has been made, in bringing the Sectional 
Dock, and its auxiliaries, to their present degree of perfection. 

As long ago as the year 1802, President Jefferson, in his annual message to Congress, 
called attention to the necessity of building a Dry Dock, capable not only of repairing vessels 
one at a time, but of laying up a number at once out of the water, under cover from the 
weather, for preservation. In the American state papers (naval affairs) the whole subject is 
treated of at length. The details of the plan were presented by B. H. Latrobe, under direc- 
tion of the President, and contemplated the construction of a Dry Dock in which "twelve 
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frigates of forty-four guns each could be laid up." Mr. Latrobe says, "it is very evident that 
a vessel thus secured from the weather from above, and placed with the keel one foot above 
high-water mark, may be perfectly drained, and rendered as safe against decay as the internal 
timbers of a house. In order to get rid of the foul air, which is the most rapid cause of rot, 
and also perfectly to drain the vessels, it may be necessary, on laying them up, to take off 
one streak on each side, on each floor above the gun-deck, from stem to stern. In this Dock 
a vessel may be built or repaired at leisure." 

The plan thus proposed by Mr. Latrobe, under the direction of President Jefferson, was to 
use the ordinary lifting lock, supplied with a head of water from a neighboring stream, and 
in recommending said plan to the Congress of the United States, the President remarked, with 
much force and truth, "that no cares, no attentions, can preserve vessels from rapid decay 
which lie in the water exposed to the sun. This decay requires extensive and constant repairs, 
and will consume, if continued, a great portion of the money destined for naval purposes." 
Again, on the 9th of December, 1820, in a report made by the Navy Commissioners, on the 
subject of preserving timber and vessels from dry rot, after ably discussing the two plans — of 
immersing in water, and laying up on dry land under cover — they go on to say, "To avoid 
all the disadvantages of immersion, and to secure all the advantages, without any of the ills of 
covering timber in pieces, the Commissioners of the Navy are of opinion, that the whole frame 
should be put together, and planked, and bolted, and stayed so firmly, that no piece could 
spring out of its place or shape; and covered so effectually as to be protected against the sun, 
moisture, and high piercing winds, and yet to admit of free circulation of pure dry air. Ships 
in this state could always, when required, be finished, launched, and fitted for the service in a 
short time. Many instances might be adduced of the great durability of ships thus built and 
preserved." Escalier observes: "We perceive that wood used on dry land, kept dry and under 
shelter, will preserve itself for ages. A vessel afloat, in still water, and well covered, would 
no doubt be preserved for a great length of time; but if exposed, so as to be agitated by 
the waves and winds, it would be impossible to cover her as effectually as she would be on 
the stocks, where she would be immovable; and operated upon, as she would be in such a 
situation, by winds from every point of the compass, and her sides careened by such winds, 
would be exposed to alternate wet and dry, whence decay would ensue in the parts so ex- 
posed, and occasional repairs would become indispensable to the preservation of the ship — 
repairs which, obviously, would not be required on vessels kept on the stocks." The fact 
that vessels are preserved by placing them under cover, on dry land, is recognized by all 
British writers. 

At the New York Navy Yard, a frigate was partly constructed in the year 1818, but not 
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finished for launching; she is now in nearly a sound state, in her white oak timbers and 
planking, as well as the live oak. 

In France, as well as in England, no little anxiety is felt to this day, in consequence of 
the rapid decay of their vessels of war. These authorities are worthy of notice on this point, 
viz., Borgne's Traite Mecanique, Chap. 19, Sec. 287; also, Beledor's Arch. Hyd., Liv. 3, Chap. 
12, etc.; also, Bentham's Naval Papers. Again, the Navy Commissioners, in their Report, con- 
tained in Doc. 143, XlXth Congress, allude to the danger of straining ships of large dimen- 
sions in launching them in the usual way, by a plunge into the water, and lament the want 
of some remedy for so great an evil; but as they knew of none, they simply state that such 
ships should not be coppered on their ways, because they are liable to have their copper 
wrinkled and injured by the process of launching. It is well known that, in Great Britain, 
ships of the first class are frequently constructed in Dry Docks, and afterwards floated out by 
opening the gates, to avoid the strain of launching. (See Encyc. Brit., Art. Dry Docks.) 
That this strain must be very severe in large ships, is apparent from the fact, that in the act 
of plunging down the inclined plane into the water, that part of the ship which enters the 
water is buoyed up by it, while the other part rests only upon the ways, bringing suddenly 
an enormous strain on her centre. This great evil, by which so many long ships have been 
injured or hogged, is remedied by this invention, which provides for letting them down safely 
into the water, constantly retaining the keel in a horizontal position. 

As a further evidence of the importance which has always been attached to the subject of 
providing for the preservation of vessels, by means of Dry Docks, attention is called to the 
opinions expressed by Commodore Rogers, President of the Navy Board, in his communication, 
dated December 23, 1822, submitting a plan of Dry Dock by using an inclined plane to haul 
up ships, with a view, as he says, "to place them under cover, protected from the sun, rain, 
etc., without incurring the least risk; and universal experience proves that a vessel placed in 
such a situation, may be preserved for almost any length of time." The Hon. Smith Thompson, 
then Secretary of the Navy, in speaking of this method, remarks, "I have carefully examined 
these papers, and fully accord with the President of the Navy Board, as to the utility, and 
great importance of the inclined plane and dock, for the purpose mentioned in the specifications^ 
and I recommend the same to your favorable consideration." 

It will be seen from the above extracts of the proceedings of our own Government, that 
great anxiety was manifested through a long period of years, to adopt some plan, at a reason- 
able cost, for docking vessels in large numbers, for the purpose of preserving them in the most 
effectual manner. This anxiety, so plainly manifested at home, as well as in other countries, 
prompted the ingenuity of our citizens to devise the means of accomplishing that desirable end, 
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In tlie year 1834, Captain John Thomas obtained a patent for a Sectional Floating Dry 
Dock, with side chambers in the main tanks, into which w r ater was passed or pnmped out, as 
a balance to furnish equilibrium power to the Dock. 

In 1837, Captain Thomas patented the important improvement of end floats, as a sub- 
stitute for the side chambers. These end floats, in addition to the control they exert over the 
main tank as an equilibrium power, have since been made to serve instead of ballast, to sink 
it to the depth required to take on a vessel. 

In the year 1841, Mr. Phineas Burgess and Daniel Dodge patented improvements in the 
machinery for working the pumps and end floats, which has brought this Floating Dock to 
its present degree of perfection. 

In the year 1843, Samuel D. Dakin and Rutherford Moody obtained their patent for the 
permanent Platform Basin and Marine Railways, as auxiliaries to Floating Docks ; by which 
means as many vessels may be placed on shore under shelter, in a short time, by one Floating 
Dock, as there are marine railways and ship houses, or sheds, constructed for their reception. 
At Philadelphia, three more marine railways may be constructed on the north side of the 
Basin, while only two could be built on the south side, in consequence of the direction of the 
Port Warden's line. These railways may be built at small expense, and when completed, the 
same Floating Dock and Hydraulic-Cylinder now used, could be used in connection with them. 
Thus, at but little cost, the four capacities of the Philadelphia Dock would be increased to 
nine, and the object so long desired, by the authorities above quoted, be fully attained. 
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DESCRIPTION. 



LOCATION. 



The Basin and Ways are located in the south-east corner of the Philadelphia Navy Yard, 
upon the Delaware river, in Southwark. A large part of the yard in the vicinity of that 
river has been formed, from time to time, by extension of the piers. The Basin is located 
between the south pier of the Navy Yard, and the south pier of the frigate-house, extending 
into the river as far as the Port Warden's line, regulating the extension of the wharves of 
Southwark, will permit. Two sets of marine railways are located at the head of the Basin, 
at equal distances from its sides, with a turn-table at the head of each set of Ways. 



CHAEACTEK OF SOIL. 

The first strata of soil is a mud of rich loam, and extends from a little above low water 
mark, declining toward the bottom of the river, which is of a clean gravel, to the depth of 
about twenty-four feet below ordinary low tide. It is evidently the deposit, through a long 
period of years, of the earthy matter held in suspension by the waters of the river, upon a 
stratum of sand and gravel, forming the bed of the river. The strata of sand and gravel are 
not more than from four to seven feet in thickness, before those substances become mingled 
with paving stones, large boulders, and, to some extent, with clay, forming a species of hard 
pan, to which all the piles used in the construction of the foundations of the work were driven* 
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COFFEE-DAM. 

In consequence of the character of the soil, and the open crib-work of some of the old 
piers underlaying a portion of the surface of the Navy Yard, at the head of the basin, through 
which the water from the river flowed freely, it was found necessary to inclose the space 
required for the construction of the basin, by a Coffer-Dam on every side. This important 
piece of work was commenced in January, 1849, and prosecuted with vigor until the month 
of May, 1850, when it was completed. 

On the river side two rows of large ribbon piles, of oak, were driven twenty feet apart, 
and cut off three feet above high tide. They were then halved out, both at the top and at 
low water mark, to receive large oaken ribbons, inside of which two rows of yellow-pine piles, 
sixteen feet apart, were driven closely, so as to form the two sides of the Coffer-Dam. Those 
piles were all from thirty -eight to forty-three feet long. 

The two sides were connected, as the work progressed, by iron bolts of two inches in 
diameter, through the lower tier of ribbons, and tied by oak beams locked on to the top 
ribbons, three feet apart. The Dam was then filled with earth. On the land side the con- 
struction was precisely the same. On the south side the arrangement was similar, only the 
south pier was used instead of one row of sheet piling. It was impossible to drive a line 
of piles on the north side of the pier of the frigate-house, in consequence of the foundations 
already prepared for that structure. The single line of piles was therefore driven on the 
south side of that pier, and connected with it by two-inch iron bolts and oak ties; and bracing 
was then placed against the floor timbers and piles, in a part of the foundation of the work, 
before the earth, directly against the inside of this line of piles, was removed. The whole 
Coffer-Dam being thus far completed and filled, the cross beams or ties were covered with 
four-inch plank, to form a roadway with the south pier, around the basin, to enable the con- 
tractors to deposit the material necessary for the construction of the work. 



DRAINAGE OF COFFER-DAM AND EARTH WORK. 

An appropriation having been made for the extension of the south pier, to the extreme 
end of the basin, one of the cribs was so constructed before sinking it, as to leave a large 
well connected with the space where the basin was to be built. Three plain lifting-pumps 
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were placed in this well, to the depth of about thirteen feet below ordinary high-water mark, 
which were worked by an engine of twenty-horse power. A temporary house was built ovei 
the engine and pumps. The pumps were each twenty-four inches in diameter, four feet stroke, 
and could discharge ninety-two gallons to the stroke, working at sixteen strokes per minute. 
After the earth became well settled in the Coffer-Dam, the pumps were only required to be in 
motion about one third of the time, and the extra power of the machine was used for a 
planing machine, to prepare the timber for the construction of the sections and the ways 
The extent of excavation required was an average of two hundred and seventy feet long, and 
about two hundred and forty feet wide. 

A portion of the space in the vicinity of the channel had to be filled up. 

The earth excavated was all a rich loam. An addition had been made to the south pier 
on the north side, in the way of the south wall of the basin, consisting of strong crib-work, 
filled with earth and stone, which had to be removed at great labor and expense. The total 
amount of earth excavated was about fourteen thousand cubic yards ; four thousand cubic yards 
of which were removed with carts and barrows, and the remainder by the dredging machine 
below low tide. 



FOUNDATION OF BASIN AND CONCRETE WALL. 

The object of this foundation was to give support to the bottom of the basin, and to 
secure the outer edge of it from the action of the current of the river. As the excavation 
was completed, hemlock and yellow-pine piles were driven, four feet apart from centre to 
centre, in rows, from one end of the space to the other. 

An extra row of piles was driven under the line of the walls, for the three sides of the 
basin. A separate space was then formed, by driving a line of sheet piling, eight feet from 
the iiiTier line of piles of the Goffer-Dam. 

Two extra rows of piles were driven within this space, which was then filled with concrete 
to within two feet of the surface of the floor of the basin. The piles thus driven were all 
cut off to the same level, capped with timbers one foot thick, and at least one foot wide, ex- 
tending to the inner line of the Coffer-Dam, and the interstices between these capping timbers 
filled up with earth and concrete. 

Pieces of timber, sixteen by eighteen inches, were placed across the width oi the basin, 
resting on the capping timbers, and treenailed to them where they crossed; to which each pile 
of the i&ner line of piles of the Coffer-Da% was fastened with m iron bolt. When the Coifed 
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Dam was removed, this inner line of piles was cut off to the level of the floor of the basin, 
and now forms the outside of the concrete wall. The dimensions of the foundations of the 
basin, are two hundred and thirty-six feet wide, and three hundred and fifty-five feet long. 



MASONEY OF FLOOR AND WALLS. 

A level floor of granite, ten inches in thickness, covering the whole of the area, properly 
dressed, and in pieces averaging two feet by five, was laid to complete the level platform re- 
quired to receive and sustain the Floating Dock with the vessel upon it, before sliding it upon 
the marine railways on the shore. On three sides of this space, walls of granite were built 
corresponding to the specification (see Appendix, Note A, and Plate Three), except that it was 
found desirable to raise them eighteen inches higher, to place them, above the general level 
of the wharves of the Navy Yard. All this masonry was of granite, laid in hydraulic cement. 
The face stone and coping of the walla are of cut stone, and the entire surface of the stone 
floor was dressed, as nearly as possible, to an exact level. 



MAEINE KAILWAYS AND CRADLE. 

The foundations of the marine railways were constructed with much care, and in con- 
formity with the specification in the Appendix (see Note B). Piles were driven capped with 
timber, which was covered with heavy masses of granite, cut upon the upper surface to a 
perfect level, to receive the bedways of white oak. Each marine railway consists of three 
parallel ways, the top surface of which nearly corresponds with the surface of the Navy Yard. 
The centre way is intended to sustain the weight of the vessel upon her keel, and the other 
two ways at equal distances from the centre way, to keep the vessel steadily upon her keel, 
during the operation of sliding her on shore. The temporary bedways are intended to be 
placed upon the deck of the dock, accurately alligned with the bedways on shore. 

The cradle is constructed to be placed under the keel and bilges of the vessel, to 
sustain her with her keel upon the centre bedway, and her bilges upon the bilge-ways. 
For this latter purpose each side of the vessel is blocked up with square blocks of timber, 
from the bilge-w r ay of the cradle. 

The bedways upon the railways on shore, and those used on the deck of the dock 
together with, the cradle, are all made of the best white oak. 
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HYDRAULIC CYLINDER, ENGINE HOUSE, AND TURN-TABLES. 

The hydraulic cylinder, exhibited in Plate Five, was built at the "Novelty Works," New 
York city, for a detailed description of which, see Appendix, Note C. The bore of the 
cylinder is fifteen inches diameter, and its ram is nine and a half feet in length. Two 
engines of twenty-horse power each, with locomotive boilers, drive the four pumps that force 
the water into the cylinder, producing a power estimated to be equal to eight hundred 
tons lift. 

The engine house covers the hydraulic cylinder. It has substantial stone foundations, and 
brick superstructure, with large double doors in the direction of the principal ways and cross- 
ways, to allow the cylinder and engines to be moved from the turn-tables, upon either of 
the ways. 

The turn-tables are constructed in the floor of the engine-house, as represented in Plate 
Two, Figure Three, and described in Note C, of Appendix. They are used to turn the cylinder 
and engines, after a vessel has been hauled on the ways, previous to pushing her off again, or 
to turn them in the direction of the temporary cross ways, which are used to transfer them 
from one set of marine railways to another. 



DESCRIPTION OF FLOATING SECTIONAL DOCK. 

This Dock consists of nine sections, differing from each other only in their width, three 
of them being thirty feet, and six, thirty-two feet wide. 

They are constructed as represented in Plates One and Two; and fully described in Ap- 
pendix, Notes D, E, and F. 

Each section consists essentially of a main tank, two end frames, and two end floats. 

The main tank is one hundred and five feet in length, thirty-two or thirty feet in width, 
eleven feet high at the ends, and eleven feet six inches at the centre. The longitudinal and 
transverse truss-frames, which are placed within the tank, and the large iron bands by which 
the timbers of each truss are bound together, give all the strength required for the raising 
of the heaviest vessels ; and it will be seen by referring to the plans and details of the con- 
struction, that the object has been to give great strength to the transverse centre of the tank, 
under the line where the keel of the vessel is to rest. Two timbers are placed under this line, 
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and upon the deck of the main tank, six inches thick, and making together a width of three 
feet, npon which the keel-blocks are placed. Perpendicularly to the line of keel-blocks, bilge- 
block ways are fastened to the deck, over the centre longitudinal trusses, upon winch bilge- 
blocks, suited to the various forms of vessels, are slid (by means of ropes extending to the 
platform), for the purpose of sustaining or shoring the vessel. 

The air-box in each end frame, is graduated to feet and inches, for the purpose of in- 
dicating the depth of the keel-blocks below the surface of the water. Gauge-rods properly 
graduated, show the quantity of water pumped, consequently the lifting power exerted by each 
section, with great accuracy, and thus the weight of a vessel upon the Dock may be ascer- 
tained. The lifting power of this Dock, and its weight, are given in Appendix, Note G. 

Horizontal shores, graduated to feet and inches, extend from each end frame, and are made 
to slide out or in, to reach the side of the vessel, to keep her in the centre of the Dock, 
until the keel-blocks are brought against her keel. Hinge-shores are also provided, to be used 
when required, from the ends of each section, to aid in shoring the sides of the vessel. 

There is placed in each end frame, a float connected with four posts of the framework, 
by two shafts, with small cog-wheels on each end, which work into pinions, properly fastened 
upon one side of each of these posts, by which the machinery raises the end floats, so as to 
throw their weight upon the end frame, to sink the main tank to the depth required, or to 
depress the end floats so as to give additional buoyancy to the section, and thus to serve as an 
equilibrium power, to keep the ends of the main tank on a level. 

When the Dock is to be used, the number of sections necessary to make up, by their 
breadth, the length required for the keel of the vessel to be docked, are joined together by 
connecting beams so arranged, as, that after the vessel is lifted, and the beams keyed up, the 
several sections become as one structure. These beams are so arranged for sliding out and in, 
as to allow of their being placed at any distance apart, from six inches to six feet, if re- 
quired by the length of the vessel, although it is not deemed advisable, with heavy vessels, 
to separate them farther than three feet, the usual distance at which keel-blocks are placed from 
each other. 

There are two beam-engines of twenty-horse power, and two of twelve-horse power, each 
with locomotive boilers, which move the machinery for working the three pumps, at each end 
of each section, and the end floats. When the nine sections are arranged into two Floating 
Docks, two of the engines are used in common with each Dock. The shafting, which conveys 
the power of the engines from one section to another, runs into a hollow sliding-shaft, and may 
be slid in or out, as may be required by the proximity of the sections, as fixed by the con- 
necting rods of timber. Between the sections there is an universal-joint in the shaft, to provide 
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for any deflection there may "be in the line of shafting extending along and over the plat- 
forms. 

The nine sections, above described, united to form a Dock, and placed only three feet 
apart, possesses great advantages for coppering and repairing vessels. 

It has a floor or deck, more than three hundred feet long, by one hundred and five 
feet wide. This floor, made up of sections, yields and conforms itself to the shape of the keel 
of the vessel. It brings the keel above the surface of the water of the river, into light and 
dry air. It is capable of extension, contraction, or division, in adapting itself to the length of 
the vessel, and in forming two separate Docks, each independent and perfect in itself. It is 
capable of raising the heaviest ships in two hours. It is easily repaired, as one section may 
be x*aised by two others for that purpose. 



MODE OF DOCKING A SHIP. 

After the Dock is properly moored, from the south pier northward, the end frames on 
the west side, ranging in a line near the gates, the main tanks are filled with water, and 
the Dock still floats. The end floats are then elevated by the machinery upon the end frames, 
until the keel-blocks are sunk by the weight of the end floats, one or two feet more — below 
the surface of the water— than the draft of the ship to be docked. The ship is then 
hauled over the dock, and placed by the graduated wail-shores in the centre of the dock, 
The end floats are pressed into the water, until the keel of the ship has a bearing on the 
keel-blocks. The workmen pass rapidly from one end frame to another, and by the ropes 
reaching to each platform, haul the bilge^-blocks, now under water, with great facility against 
the bilge of the ship. The pumps are now started, and every ton of water taken from the 
tanks, raises one ton of the weight of the vessel, until her keel is above the surface of the 
water. As there are three pumps at each end of each section, all of equal capacity, it is very 
easy to regulate the quantity of water to be taken from each section, with reference to the 
difference of weight of the stern, waist, and bow of the vessel ; and it may be done with great 
accuracy, by referring to the guage-rods, extending to the platforms of the end frames of 
each section. 
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MODE OF TAKING A VESSEL ON AND OFF THE BEDWAYS* 

If the keel of the vessel upon the Floating Dock is not in a perfect line, the bottom of 
the sections will not form a plane surface. It is necessary that this point should be attended 
to before landing the Dock upon the level floor of the basin. This is done by depressing 
those sections which float the highest, and by adding to the blocking under the keel, to the 
extent of the depression. It is also desirable to place keel-blocks eighteen inches higher than 
those used for ordinary purposes, in order to allow room for the bedways upon the deck of the 
Dock, and the cradle upon which the vessel is to slide. 

The Dock, drawing from eight to ten feet water with the vessel upon it, raised entirely 
above the surface of the water, is then hauled into the large basin constructed for the purpose, 
by means of the capstans, placed at intervals on each side. The line of the keel of the vessel 
is then placed in a line with the centre bedway; the tanks are then filled with water, to settle 
the Floating Dock firmly upon the level stone platform of the basin. The bedways placed on 
the deck of the Dock, and connecting with those on shore with the cradle, both properly 
slushed, are now introduced, and blocks are put in between each bilge and the bilge-ways. 
The regular bilge-blocks are now withdrawn. The hydraulic cylinder is attached to the head of 
the sliding-frame by large wrought-iron hauling beams, and the movement commenced, which 
is carried on eight feet at each movement, until the vessel is slid upon the bedways in the 
Navy Yard. If the cradle should be required for another vessel before the first is repaired, 
it may be taken readily apart, and used to place another vessel upon the other bedways. If 
the vessel requires essential repairs, there are shoring-ways arranged on each side of the bed- 
ways, similar to those used in the ship-houses of Navy Yards, upon which the vessel may be 
properly shored. To return the ship to the Dock, the hydraulic cylinder is reversed upon the 
tiirn-tables, and instead of pulling, it pushes against the head of the sliding-frame, until it has 
delivered the vessel again upon the deck of the Dock. 



FLOATING GATES. 

The floating gates are two rectangular boxes, made with white-oak frames, inclosed with 
yellow-pine plank, well caulked and pitched, and covered with a sheathing of oak boards, on 
the top and bottom* and of white-pine- boards on the sides. They are sufficiently long to reach 
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across the basin, on the river side, and are useful as an addition to the line of wharves of 
the Navy Yard ; also, in preventing any thing from floating into and sinking upon the floor of 
the basin; also, as a roadway, from one pier to the other, and as a convenient place of de- 
posit alongside of the Floating Dock, when in its position for docking vessels, for the receipt 
of the materials necessary for their repairs. 



NAMES OP ENGINEERS, CONTEACTOES, AND AGENTS. 

William P. S. Sanger, .... Engineer of the Bureau of Yards and Docks, located the Basin 

and Ways at the Philadelphia Navy Yard. 

Col. Ward B. Burnett, . . . TJ. S. civil engineer, superintended its construction, from its com 

mencement to completion. 

Phineas Burgess, Engineer for the contractors. 

Dakin & Moody, Contractors. 

J. T. Dean, Agent for the contractors. 

Larned & Legerwood, ) 

V . . . Sub-contractors of masonry. 
D. Kennedy, ) 



COMPLETION AND COST OF WORK. 

The Sectional Floating Dock, Basin, and Marine Railways, with all their appurtenances, as 
described in the contract and its accompanying specifications, was completed on the 5th day of 
June, 1851, and its total cost, under the contract, was as follows: — 

For the wood-work and machinery of six sections, thirty-two feet wide, at 

$41,206.96 each, $247,241.76 

For the wood- work and machinery of three sections, thirty feet wide, at 

$38,860.31 each, 116,580.93 

For the floating gates and extension of pier, constructed by order of the 

Secretary of the Navy, in lieu of one section thirty feet wide, . . 38,860.31 

For Coffer-Dam complete, 80,000.00 

For concrete wall, . . . . . . . 20,000.00 

For excavation and levelling for foundation of basin, 20,000.00 

For driving piles for foundation of basin, . . . • . ♦ . . 50,000.00 
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For capping the piles, and planking over them for floor of basin, . . 25,000.00 

For laying the stone floor of basin, . . 60,000.00 

For building side walls of basin, 60,000.00 

For driving foundation piles of ways, and capping them, . . . . . 15,000.00 

For stone-work on the ways, 35,000.00 

For bedways and cradle, 20,000.00 

For hydraulic cylinder, engine, and engine house, 26, 059.00 

Total cost, . . . $813,742.00 



THE TEST OF THE DOCK, BASIN, AND RAILWAYS. 

Since the first edition of this work was issued, the Dock, Basin, and Bailways, described 
in the foregoing pages, have been fully and satisfactorily tested, by taking out of the Del- 
aware river and placing upon the railways the "City of Pittsburgh," an ocean steamship two 
hundred and forty-seven feet in length, (about fifty feet longer than a ship-of-the-line,) and 
weighing twenty-seven hundred and eighty tons, including the machinery, and two hundred 
and forty tons of coal. 

Six of the nine sections of the Floating Dock were sunk in thirty-six feet water, in 
front of the basin;* the vessel floated over them, and secured in the centre of the Dock by 
the shoring-ways and bilge-blocks. 

The pumps were then put in operation, and, in little over one hour, the ship was 
buoyed out of her element without the least difficulty; a jolly-boat could not, to appearance, 
have been disposed of more easily. The Dock was then hauled into the basin, and rested on 
the stone floor, so as to bring the bedway or cradle on which the ship was placed, on a 
level with the railways in the Navy Yard, to permit the hauling of the vessel from the Dock. 
The hydraulic locomotive accomplished this in the most successful manner in about seven hours, 
placing her, a grand spectacle, upon terra ftrma, at a distance of nearly three hundred feet 
from the Dock. The ship was moved in he£ cradle, the whole distance, gently, smoothly, 
noiselessly, without the least strain, breakage, or delay from any cause, and the power 
required to draw her was ascertained to be less than one-fourth of the whole power which the 
hydraulic apparatus is capable of exerting. 

In addition to the description already given of the hydraulic cylinder, it may be well to 
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mention, that the power is obtained by forcing water into a hollow cylinder, which forces the 
piston out, and the frame-work supporting the vessel being attached to the cross-head of the 
piston, the whole vast bulk is moved together. The apparatus remains immovable, being 
securely keyed to the railway; but as soon as the piston is forced out to the full extent, the 
keys are removed, and the engines surmounting the cylinder, which previously worked the 
pumps that forced the water into the cylinder, now form the motive power of the apparatus, 
which is driven along upon the railway, until the piston again occupies its original position in 
the cylinder, when the same modus operandi is again gone over. 

The movement of the piston averaged one foot per minute while hauling the vessel, and, 
including the fleeting and keying, the time occupied for each eight feet of movement was about 
ttvelve minutes. 

"When pushing the vessel back on the railways, after it had been stationary for three 
days, the time required was sixteen minutes, and the power about one-fourth more than when 
hauling ashore. 

The inventors of this new method, who were also the contractors, (as before noted,) are 
Messrs. Dakin & Moody, of New York, who have evinced a high degree of mechanical in- 
genuity and skill, and are worthy of great commendation for the successful manner in which 
they have thus brought their valuable improvement into practical use, and put this, their jb*st 
work built on their new plan, in successful operation, without the slightest defect, or a moment's 
delay throughout the whole process. Much of this triumphant success is due to the admirable 
working of the hydraulic apparatus, invented by Horatio Allen, Esq., an eminent civil engineer 
of the city of New York, who also guaranteed to the contractors the perfect working of the 
" hydraulic locomotive? the success of which novel invention reflects great credit upon his pro- 
fessional skill and acquirements. 

The important results attained in multiplying the capacity for docking vessels, by the 
basin and railways, which is the novel feature of this new system, stamps it as one of the 
most important inventions of the day, and, like the telegraph and other kindred inventions, 
is purely American. No other known plan of Dry Docks is capable of taking more than one 
line-of-battle ship out at once, but by this new method any number of any known size can be 
taken out of the water and placed ashor% being limited only by the size **f the basin and the 
number of the railways* 
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HISTORY. 

By an act of Congress of the United States, approved on the 28th of September, 1850, 
entitled, "An Act, making appropriations for the Naval Service, for the year ending 30th 
June, 1851," the Secretary of the Navy was authorized to enter into a contract, for the con- 
struction of a Sectional, or Balance, Floating Dry Dock, with basin and railways on the 
coast of California. 

By a subsequent act, approved March 3d, 1851, entitled, " An Act, making appropriations 
for the Naval Service, for the year ending 30th June, 1852," the first act was so far modified 
and repealed, as to authorize the Secretary of the Navy to confine the sums appropriated 
(two hundred and fifty thousand dollars) to the construction of a Floating Dock alone, without 
the basin and railways, provided the Secretary of the Navy considers the estimates made by 
the department for the construction of said work, to be " fair and reasonable." 

Previous to the passage of the last act referred to, the Bureau of Yards and Docks had 
furnished estimates for the construction of a Floating Sectional Dock, with basin and railways, 
for California, based upon the cost of materials and labor at the Pensacola Navy Yard, as 
required by the first act. After the passage of the Act of March, 1851, the Secretary of the 
Navy referred the estimates submitted to the department, to the Engineer-in-chief of the Navy, 
with instructions to examine the same, and to estimate the probable cost of a Floating Dock, 
of ten sections, of a capacity to raise and sustain for repairs, a ship of the line, of five thou- 
sand three hundred tons displacement, or a war steamer of the largest class, of not less than 
three hundred and fifty feet in length. 

The Engineer-in-ehief (G. B. Stuart) submitted to the Secretary of the Navy, in April, 
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1851, the plans, specifications, and estimates of cost, for the proposed Dock, delivered ready 
for use, in the Bay of San Francisco. 

Hon. Win. A. Graham, Secretary of the Navy, in the month of May following, selected 
from the two Docks included in the first-named law, the "Sectional Floating Dock," as prefera- 
ble for the coast of California, to the " Balance Floating Dock ;" also some suitable place within 
the waters of the Bay of San Francisco, as the location for the Dock ; approved of the plans 
and specifications, and entered into a contract on the 19th May, 1851, in behalf of the Govern- 
ment, upon terms he considered fair and reasonable, for the construction of the Sectional 
Floating Dock, with Samuel D. Dakin, Rutherford Moody, John S. Gilbert, and Zeno Secor, all 
of the City and State of New York, to be constructed in accordance with the plans and 
specifications submitted by the Engineer-in-chief, at such places or points on the coast of the 
Atlantic or Pacific Oceans, as they might prefer; but all the parts of the Dock are to be 
delivered to the United States, put together complete and in every respect ready for use, in 
raising vessels of the capacity and dimensions named in the specifications, and sustain them for 
repairs, at such point in the Bay of San Francisco, as the Secretary of the Navy shall here- 
after, and before the Dock shall be ready to set up, designate. 

The work to be commenced forthwith, and completed in all respects, within two years 
from the date of contract, and to progress in its several stages and periods of construction, 
in proportion to the time stipulated for its entire completion. 

The contract price was six hundred and ten thousand dollars, payable in the following 
manner, to wit : — 

"When bills certified by the Superintendent Engineer on the part of Government, and 
approved by the Commandant of the station where the work or any portion of it shall be 
prepared on the Atlantic, or by the Superintendent of the work in California, and approved 
by the Commander of the Pacific Squadron, or such other person as the Secretary of the Navy 
shall from time to time appoint, shall be presented, showing that each or any section is framed, 
and the whole of the materials of every description for such section, except the machinery 
are prepared or ready for shipment, there shall be paid the sum of fourteen thousand dollars 
— that the whole of the machinery to make each, or any section complete, has been pre 
pared, or is ready for shipment, there shall be paid ■. the further sum of thirteen thousand 
four hundred and fifty dollars : — that the whole of the materials, including machinery, iron, 
copper, etc., for each or any section, shall be received at the point designated in California 
by the Government, and the truss-frames ready to be set up; there shall be paid the 
further sum of eighteen thousand, three hundred dollars : — that each or any section shall 
have been launched and "fully completed in every respect, machinery set up, and all ready 
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for immediate use, there shall "be paid the further sum of fifteen thousand, two hundred and 
fifty dollars. 

Each of the payments to be made by the Navy Agent at New York or San Francisco 
within thirty days from and after the presentation of bills duly certified and approved, ex- 
cepting and reserving from each of the payments, ten per centum, as security for the faithful 
performance of the work (in addition to two hundred thousand dollars bond), and after the 
completion and satisfactory trial of the Dock, as provided in the contract, the ten per centum 
reserved and retained, to be paid to the contractors. The Government to provide a ship of 
the line, or steamer of the largest class, to test the Dock, within three months after notice of 
its completion. 

The contract also provides that all the materials and work, which may be shipped on the 
Atlantic coast, for California, shall be fully insured, and the policies of insurance made payable, 
in case of loss, to the United States. 

In conformity to the contract, the construction of the Dock was commenced in the city 
of New York, foot of Fifteenth street, North river, in June, 1851, under the immediate super- 
intendence of the engineer-in-chief of the Navy, assisted, in the inspection of materials and 
machinery, by Samuel McElroy, assistant engineer of the United States Navy, from August to 
January, 1852, and by Colonel Ward B. Burnett, superintending engineer of the Philadelphia 
Sectional Dock, from February to April, 1852. 

On the 1st of January, 1852, the contractors had delivered nearly all the timber for the 
ten sections of the Dock, had framed, put together, and marked ready for shipment, four 
sections, and completed the machinery for eight sections. 

On the 1st of February, they had completed the machinery for the whole Dock, including 
the four engines and boilers, framed six sections, and delivered all the materials for them 
ready for shipment; and on the 1st of March, they had two additional sections framed and 
ready to ship, with all the materials belonging to them; and the timber for the remaining 
two sections delivered and partly framed. The Dock is to be shipped to California early in 
the spring of 1852, around Cape Horn, in vessels of from one to two thousand tons burden, 
previous to which, all the machinery will be carefully covered with two coats of zinc paint, and 
packed in boxes, to protect it; and the frame-work of the sections, after being put together 
complete, will be marked and numbered in such a manner as to readily put them together 
again, after the timbers (many of them very large) are taken from the vessel. All the wood- 
work that is planed will also be covered with zinc paint, before shipping, and again painted 
after it is put together in California. 
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The California Floating Sectional Dry Dock, is constructed in nearly the same manner as 
tlie Sectional Dock, at the Philadelphia Navy Yard, with the following important exceptions, 
viz: — 

There are ten sections, each one hundred feet in length, thirty-two feet in breadth, and 
eleven feet nine inches in height, with two end floats to every section, each twenty-six feet 
eight inches long, fifteen feet wide, and eight feet high. 

There is also used, in the construction of the California Dock, in addition to the material 
in the Philadelphia Dock, one hundred and seventy-four thousand pounds of sheathing copper, 
thirty-five thousand pounds of copper spikes and nails, and two hundred bales of Russia felt, 
required to protect the Dock in the waters of the Bay of San Francisco. 

It being deemed advisable to reduce the width of the end floats, from those of the Phil- 
adelphia Dock, portions of the shafting and gearing of the pumps were necessarily slightly 
altered in their arrangements, to conform to the floats built for this Dock. 

The engines, boilers, and machinery for this Dock, were constructed at the " Novelty 
Works," and the "Archimedes Works," in New York, and at "Burden's Works," in the city 
of Brooklyn. The pumps were made at " Brown's Foundry," in Water street, New York. The 
mechanical execution of the various parts of the machinery, reflect much credit upon the 
respective establishments where they were made. 

The wood-work of the Dock is composed of the best quality of northern white oak and 
white pine, and of southern yellow pine. The two first named qualities being mostly from 
Canada West and western New York, and the last from the states of Georgia and Florida. 
No timber was allowed to be put into the work, that had not been cut over one year previous 
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to being used, and the plank two years. All the timber, before being framed or used, was 
examined by the inspector, (Darins Peckham,) and afterwards inspected by the Government 
engineers, before it was marked and skipped. The working plans for tke framing and putting 
together tke sections, were furnished by Phineas Burgess, engineer, and the supervision of the 
framing by Nathaniel S. Wing, and Melville De Pue, master carpenters. 

The displacement and lifting power of the California Dock, exceed that' at Philadelphia, 
about ten per cent. 

For the details of the materials and workmanship of the California Sectional Dock, ref 
erence is made to the Appendix, and Plates, accompanying the Philadelphia Dry Dock. 
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HISTORY. 

The Balance Floating Dry Dock is the invention of John S. Gilbert, Esq., of the city 
of New York. 

This Dock, with basin and railways, was contracted for by the Secretary of the Navy, 
on the part of the Government, with John S. Gilbert and Zeno Secor, on the 11th of No- 
vember, 1848, under an Act of Congress, approved August 3d, 1848, to be completed within 
three years. 

Previous to the adoption of this plan of Dock by the Government of the United States, it 
had been extensively used for the commercial marine of the largest class, both in this country 
and in Europe, patents having been purchased of the inventor. 

There are two Dry Docks on this plan now in use in the city of New York (one of them 
for twelve years), and another, of very great capacity, will soon be completed in that city. 
At the cities of Charleston, Savannah, Mobile, and New Orleans, they are also in successful 
operation. 
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LOCATION. 

The Portsmouth Navy Yard is situated in the state of Maine, on an island in the Piscat- 
aqiia river, about three miles from its mouth, and directly opposite the city of Portsmouth, 
N. H. In this yard, originally named the "Kittery" Navy Yard, is this Dock located, im- 
mediately on the bank of the river. 



BASIN AND KAILWAYS. 

A Coffer-Dam having been constructed in the usual manner, of adequate dimensions and 
strength to exclude the water from the pit excavated for the foundations of the basin, the 
bearing piles were then driven, in rows four feet apart, through the earth, to the solid rock 
which forms the substratum of the island. They were then cut off on a level, twelve feet 
below ordinary high-water mark, and capped with timber, levelled off with earth to the top 
of the timbers, and the whole surface of the bottom of the basin covered with five-inch plank, 
and the joints or seams caulked with wedges of soft wood well driven in. 

The basin and railways are exhibited in Plate Eight. The interior dimensions of the basin 
are three hundred and sixty feet long, and one hundred and twenty feet wide on the bottom, 
the walls, fourteen feet in height, battering back three feet on all sides, from the bottom to 
the top of the basin. 

Suitable courses of cut stone are laid upon the bottom timbers of the basin, in the direc- 
tion of its length, forming Jive level walls^ projecting one foot above the timbers, to form a 
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bgd on which to rest the DOdk, While? the vessel is being drawn off on tlie cradle to the shore. 
The spaces between the stalls, or <50ur£es of stone, is filled with a layer of concrete, six inches 
thick, entirely covering tlie plank floor 'frig. The walls of the basin are made of cut granite of 
large dimensions, laid in hydraulic ceineftt; neatf the Outer ends of the side walls, and across 
the bottom of the basin there is a gtoov% six inches deep, and two feet wide, to receive the 
keel and stems o£ thes floating gate used to inclose the Dock within the basim 

The floating gat£ is constructed similar to those in the ordinary stone docks (see Plate 
Eight, Figures Three and Four), and is used to keep Out the floating ice and other bodies that 
might injure the Dock, and to shut out the tide, when it may be necessary to examine or 
i^paif the copper on the bottom of the Balance Dock. 

The depth Of water in the basin, at ordinary high tide, is ten feet above the projecting 
course^ or Walls Of stofie. The railways connected with the basin, are constructed in the same 
manner as those at the Philadelphia Navy Yard, with engines, hydraulic cylinder, and cradle 
Of like character and dimensions, for the purpose of hauling vessels from the Dock to the shore. 

The cost of the basin and railway^ was two hundred and eighty-two thousand, five hundred 
and eighty dollars ; and the floating gate y thirteen thousand dollars; 



THE BALANCE FLOATING DEY DOCK. 

The dimensions of the Balance Dock are, length, three hundred and fifty feet; breadth, 
one hundred and five feet four inches; depth, thirty-eight feet. The chambers on each side are 
seven feet eight inched wide, redtteing the interior width to ninety feet. The inclosing gates at 
each end, shut against the outside of the Dock, and, therefore, do not reduce its internal length. 

Ther Balance Dock, though founded on the Caisson principle, is not merely a Caisson Dock, 
but may be described in general terms as a combination of the Caisson and Camel, united in 
the form of a walled Dbek, having a middle compartment in which the vessel rests, after the 
Water is pumped: out, as exhibited in Plate Eleven. 

This combination is made by Mtting the side compartments, or balancing chambers, with 
sloping inner Walls, into a Caisson, and giving to the structure great strength and massiveness 
by mteTWot^efr bracing and trussing, both transverse and longitudinal, as seen in Plates Nine 
and Ten, and described in Appendix, Note H. 

Such, in general terms, is the Balance Dock, so designated from the facility of preserving 
an exact equilibrium and level by means of Water let into, or pumped out, the separate com 
partments of either of the side chambers, there being eight of these compartments in each of 
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the side chambers, all communicating with the pump- well in the centre of the chamber (as 
seen in Plate Eleven), by means of valves. The power, therefore, of preserving the level of 
the Dock, both transversely and longitudinally, as it rises with its load, is ample. 

That portion of the sides which extend above the windows or ports, is termed the upper 
or ballast chamber. As the Dock is almost entirely constructed of yellow-pine timber, it will 
readily be seen that it will not sink, by its own specific gravity, low enough to admit vessels 
of great draft, and therefore, to sink the Dock to receive vessels of the largest class, these 
upper chambers are filled with water ballast, by means of the engines and pumps, by which 
the water is also pumped out of the Dock. 

This Dock has inclosing gates at its ends, extending up as high as the bottom of the 
windows, but, by reference to Plate Nine, it will be seen that these gates are only necessary 
when vessels of great weight are to be lifted. The inclosing gates are composed of yellow-pine 
timber and plank, strongly trussed and secured by suitable iron fastenings. 

There has been used in the construction of this Dock two hundred and fifty-four thousand 
cubic feet of yellow-pine timber and plank; one hundred and fifty-two tons of iron, and sixty- 
three tons of copper fastenings ; ninety-one tons of locust treenails ; sixty-six tons of thirty-two 
ounce copper sheathing; seventeen tons of copper nails; and one hundred bales of Russia felt. 



THE ENGINES AND PUMPS. 

Engines of adequate power, placed on the top of the side chambers, drive the pumps, 
which stand upon the bottom of the Dock chamber, as shown in Plate Ten, Figures Two 
and Three. 

The pumps are made of white-pine plank, five inches thick, fastened with screw-bolts. 
They are each two feet square, and ten feet long, with three fevt stroke. The pump boxes 
are of composition, surrounded with leather to prevent the chamber of the pump chafing. The 
valves are of gutta-percha, and of the kind denominated "butterfly." They have a tight deck 
around them at their tops, so arranged that all the water which they lift from any part of 
the Dock, passes out through openings provided in the side of the Dock chamber, on a level 
with the heads of the pumps. Pumps of similar construction, made of white pine, have been 
used in a Balance Dock, in New York city, for eleven years, and are still in good working 
order. For details of pumps, see Appendix, Note G. 
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MODE OF DOCKING A VESSEL. 

Preparatory to docking a vessel on the Balance Dry Dock, tlie pumps are set in motion 
by the steam-engines on the deck above, and the discharge opening being closed by a gate for 
that purpose, the water rises in the chamber above the pumps, until it is full to the deck of 
the Dock. It is then allowed to flow into the upper chamber of the Dock, until its weight 
operates as ballast to sink the Dock to any required depth, as all the water which is raised 
above the general level is ballast, the bottom of the upper chambers being four feet above 
tide, when the Dock is sunk its greatest depth. To sink it deep enough to receive a ship 
drawing twenty-five feet water, it is necessary to pump two hundred and forty tons of water 
ballast into each side chamber. When the ship is in the Dock and in position to be raised, 
this ballast is drawn off by opening valves in the lower side-chambers, thereby causing the 
Dock to rise by its own specific gravity, until it touches the bottom of the ship. 

The operation of lifting the vessel is then performed by first pumping the water out of the 
side chambers and the bottom tank, and as the Dock rises with its load, the water around the 
ship in the middle chamber ebbs out, so that the quantity of water to be exhausted in raising 
a vessel, is in proportion to her weight, and does not depend upon her bulk. The time ordi- 
narily required to dock a vessel of two thousand tons displacement is two hours. 



ENGINEERS AND SUPERINTENDENTS. 

The engineer of the Bureau of Yards and Docks (Mr. Sanger) located the basin and rail- 
ways of this Dock, and the Government engineer in charge of their construction was Alex- 
ander Parris, C. E. The Floating Dock was superintended the first two years of its building 
by B. F. Delano, U. S. naval constructor, and thereafter, until its completion, by naval con- 
structor Samuel Hart. The engineer of the basin and railways, on the part of the contractors, 
was "Warren Q. Dow, and the superintendent of the Dock was, for the first two years, James 
McCay, and after that period, John M. Weeks, both assisted by Isaiah Hanscorn, as master 
carpenter. 

The Portsmouth Dock and its appendages were completed in the month of November, 
1851, at a cost to the Government of seven hundred and thirty-two thousand, nine hundred 
and five dollars. 
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TEST OF THE" PORTSMOUTH BOCK, BASIN, AND RAILWAYS. 

Since the tost edition of this work was issued from the press, the Balance Floating 
Dock, Basin, aot Railways^ at the Portsmouth Navy Yard, have "been thoroughly tested by 
the raising and hauling off and on the railways, the United States (seventy-four gun) ship- 
of-the-line "Franklin,'* "being one hundred and eighty feet long on the load line, and weighing* 
when docked, (free of spars and armament,) about twenty-three hundred tons. 

This Dock, like the one at the Philadelphia Navy Yard r has, it will "be remembered, the 
extraordinary capacity for laying up vessels in ordinary, under cover,, in housed slips on the 
land, in which ships may he constructed and thence moved on the railways to the Floating 
Dock, from which they may be launched gently and quietly, preserving a horizontal position 
during the whole process^ instead of making a rapid plunge down an inclined plane, which 
always strains long vessels more or less seriously. 

The " hfd?*mdic locomotive" ttsed to draw the vessel on and off the railways of this Dock, 
is precisely similar to the one already Mly described as attached to the Philadelphia Dry 
Dock, it having been constructed at the "Novelty Works," under the immediate supervision 
and in accordance with the patent of Horatio Alien, Esq.,. of the firm of Stilknam, Allen &> Co., 
of New York city. 

The power exerted by the "hydrcmlic locomotive" in hauling the ship ashore, upon an 
inclined railway of one foot in one hundred, or nearly fifty-three feet to a mile, was less than 
one-third its power, and in pushing it back, not 6ne4enth of its vast force was used. The whole 
test was made successfully, without the least accident or failure, and occupying less than a day 
to haul the vessel entirely ashore; thus proving the Floating Dock, Basin, and; Railways, a 
monument of American ingenuity, energy, skill, and mechanical science. 



PENSACOLA DRY DOCK. 



HISTORY. 

The Dry Dock bow constructing at the Pensacola Navy Yard, was contracted for by the 
Secretary of the Navy with John S, Gilbert and Zeno Secor, the 25th October, 1848, under 
m Art of Congress approved August 3d of that year, to be completed by the 1st of May, 
1851, for the sum of nine hundred and twenty-one thousand, nine hundred and thirty-seven 
dollars, including the basin and railways. 

Owing, however, to the site selected for the basin- being obstructed by buildings and 
materials of various kinds, the ground was not cleared, so as to allow of the commencement 
of the basin, until one jem after the contract was entered into. This delay, together with 
the adverse circumstances under which the foundations of the basin were constructed (a full 
description of which is given under the head of Basin and Railways), has prevented the com- 
pletion of the work within the time limited in the contract. The Balance Dock is now com- 
pleted, and the basin will probably be finished by the first of June next. 
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LOCATION OF THE BASIN. 

The basin for the Balance Dock is located on Tartar Point, in the Bay of Pensacola, 
at the south-east corner of the Navy Yard. The entrance to the basin fronts the south, and 
is approached from the Bay, through a canal or channel one hundred and twenty feet wide, 
and three hundred feet in length. 



CHARACTER OF THE SOIL. 

The soil is a clean white sand, extending to a depth of about forty feet, and resting 
apon a deep bed of soft clay. The sand is so clean that water filtered through it is perfectly 
clear, and so open that a cubic foot of it, when saturated, contains six quarts of water. It 
extends back from the shore of the Bay, from a fourth to half a mile- By excavating at the 
shore, or any point back, within the distance named, fresh water is found at the level of the 
Bay, with the remarkable feature of rising and falling, in perfect regularity with the tides of 
the Bay. 



CONSTRUCTION OF THE COFFER-DAM. 

Considering the extreme hardness of the sand, and its being so porous, it was deemed 
almost, if not altogether, impracticable to construct a Coffer-Dam which would be tight enough 
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to admit of the basin-pit being pumped out, to allow the foundations and tlie walls to be 
laid. It was found impossible to drive piles to a greater depth, than about twenty feet, and 
to accomplish that, hammers of two tons weight had to be used. 

The difficulties were, however, finally overcome by the contractors in the following manner. 
To form a basis for calculating the amount of leakage in a given space, and the power neces- 
sary for the practical operation of the pumps, required to drain the pit to be excavated for the 
basin, a space of fifteen feet square was excavated within a curb of wood, to the depth of the 
proposed foundations of the masonry. A wooden pump was worked by a small engine, at a 
fixed number of revolutions. The crank of this pump was so arranged that the stroke could be 
lengthened or shortened, until the leakage and the discharge of the pump were equalized. 
Having in this manner ascertained the amount of the leakage in a given space, the requisite 
pumps, and power to drive them, was determined, and the Coffer-Dam commenced in the fol- 
lowing manner. 

A space of one hundred and forty feet wide, and three hundred and eighty feet long, was 
inclosed by driving yellow-pine piles, twelve inches square, to the depth of about twenty feet 
into the sand, placed in contact with each other; and a row of anchor piles was also driven 
twelve feet apart, and at a distance of twenty feet in rear of the sheet piles, entirely around 
the Coffer-Dam. A ribbon, twelve inches square, was then bolted upon the inside of the sheet 
piling, and ties of the same dimensions were then halved on to the anchor piles, and lapped 
on to the ribbons, to prevent the sand from pressing in the rows of sheet piling when the 
earth was removed from the inside of the dam. 

This having been done, the space inclosed within the dam was excavated to a depth of 
fourteen feet below tide, by one of Osgood & Carmichael's steam dredging machines, worked 
on a float, as the nature of th# soil was such that the machine could dig itself afloat by 
excavating sand to a little below the level of the Bay. 

The basin-pit having thus been excavated, a second row of sheet piles, like the first, 
was driven inside, -at a distance of three feet from them, and the space between the two 
rows, was filled with clay well mixed and puddled. 



BASIN AND RAILWAYS. 

Having completed the Coffer-Dam, a steam-engine of twenty-horse power, with pumps 
sufficient to employ it in lifting the water over the top of the dam, was erected. Taking 
the experiment with the curb fifteen feet square, to determine how large a section of the pit, 
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the pumps and engine would exhaust, a cross dam of two rows of sheet piling was made at 
a distance of thirty-five feet from the head of the basin. The pumps were then put in opera- 
tion, and in three hours this section was pumped dry, and the leakage hourly decreased, much 
to the surprise of the contractors and others. 

Upon examining the clay filling between the rows of sheet piling, it was found that it 
had settled considerably, and upon looking for the cause, it was discovered that the hydro- 
static pressure of the water on the outside of the Coffer -Dam, was forcing the fine particles 
of clay through the sand into the pit, and giving to the water a milky color. This con- 
tinued but a short time, when the interstices of the sand being entirely filled, the sand and 
clay formed a cement entirely impervious to the water. The cross sections afterwards made 
in the pit were double the length of the first. After the section of the pit had been exca- 
vated to the level of the foundations, the bearing piles were driven, in rows four feet apart, 
and four feet from centres, in each row, until a ram of twenty-two hundred pounds, falling 
thirty feet, could not move them more than half an inch. 

Upon the transverse rows of piles, cap timbers, twelve inches square, were placed, and the 
spaces between the timbers filled with sand. The timbers were then covered with five-inch 
yellow-pine plank, firmly spiked to the caps, and the whole floor caulked with wedges. On 
this flooring the masonry of the basin was commenced, and in addition to the end and side 
walls, there are laid in the middle portion of the basin three parallel ranges of granite stone, 
to serve as the immediate support of the Dock, whenever it may be grounded in the basin. 
During the time the masonry was being built in the first section of the pit, the second one 
had been finished, ready for the removal of the first cross dam, and the commencement of 
the stone-work. 

This economical plan of constructing the basin was proposed by J. S. Gilbert, Esq., one 
of the contractors, who also personally made the various experiments already noted. The dif- 
ficult task of constructing the work has been in charge of Warren Q. Dow, Esq., the engineer 
of the contractors, who has performed a work pronounced by experienced engineers as impossible 
of successful accomplishment. 

After the death of Mr. Hale, of Boston, the superintending engineer of the Government 
(who was drowned last year in endeavoring to save the lives of the crew of a vessel ship- 
wrecked in the Bay, near the Navy Yard), James Herron, Esq., has been the superintending 
engineer of the basin on the part of Government. 

The novel character of. the sand upon which the basin was based, caused the Government 
engineer (Mr. Herron) to apprehend great danger from the hydrostatic pressure against the 
floor, when the Dock was empty, the weight of the Balance Dock being five thousand tons ; or 
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that the pressure upon the bearing piles, when to the weight of the Dock should be added 
that of a ship of the line placed thereon, of five thousand, three hundred tons. The contractors 
and their engineer were confident that the, plan of foundations specified in their proposal and 
contract, was free from the apprehended danger. In this opinion the chief engineer of the 
army, (General Totten), and the engineer-in-chief of the navy, fully coincided, upon the question 
being referred to them by the Secretary of the Navy. 

To test the point at issue, however, between the Government engineer and the contractors, 
the chief of the Bureau of Yards and Docks (Commodore Smith) directed the commandant of 
the Pensacola Navy Yard (Captain Newton) to have six of the piles first driven for the foun- 
dations drawn up, carefully noting the power required to draw them, and to furnish the length, 
diameter at the top and bottom, and their weight, also the average dimensions of all the piles 
used, when prepared ready for driving. The results of these interesting experiments are given 
in Appendix, Note J, and fully establish the safety and stability of the contract plan for the 
foundations of the basin. 

The bearing piles in the foundations, twelve inches in diameter, will each have to sustain 
(when the Dock and line-of-battle ship is in the basin) about seventeen tons; and when the 
Dock only is in the basin, and the water pumped out, will have to resist an upward action of 
about jwe tons each. The experiment showed that a single foundation pile used as a fulcrum 
for the lever, sustained nearly thirty-nine tons without settlement, and would undoubtedly sus- 
tain much more ; and that it required forty-one tons strain to draw a pile that had been driven 
sixteen feet into the sand. The detailed description of the basin and boat gate are given in 
Appendix, Note K. The railways and hydraulic cylinder are the same as those constructed 
for the Philadelphia Dock. 



THE BALANCE DOCK. 

The Floating Balance Dock at the Pensacola Navy Yard, being precisely like the one at 
the Portsmouth Yard, except that it will be provided with extra fixtures to steady vessels, 
when it is used as a camel for carrying them over the bar in the Bay, the description of the 
one, already given, will apply equally to the other. 

The Pensacola Dock was superintended by E. H. Delano, U. S. naval constructor, until near 
its completion. SamuelHart, Jr., is now the superintendent on the part of the Government. 
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COST OF THE VOEK. 

The contract price for the work at the Pensacola Navy Yard, including camel properties, 
is, for the Floating Dock, five hundred and fifty-five thousand, seven hundred and twelve dollars ; 
for the basin and railways, three hundred and fifty-three thousand, two hundred and twenty-five 
dollars; and for the floating gate, thirteen thousand dollars. 
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SECTIONAL FLOATING DRY DOCK. 

Description of Plate One. 

Figure One, shows a front elevation of a section and end floats, with the bilge-blocks 
and hinge-shores, in place, to support a vessel on the Dock. The left of the engraving 
shows the framing of the section, and the right, the planking on the outside of the same. 

Figure Two, is a plan of a section. The left of the plan shows the framework, and the 
right, the deck, with the bilge-ways and bilge-blocks. 

Figure Three, is an elevation of the interior truss of a section. The right shows the 
framing of the truss, and the left, the corner pieces, studding, and ends of the floor timbers. 

The letters on this Plate correspond to those in the specifications for the purpose of 
reference. 
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DETAILS OF SECTION, AND PLAN OF TURN-TABLE, AND CROSSWAYS. 

Description of Plate Two. 

Figure One, exhibits a section of end float, elevation of end frame and engine house, 
with the pumps and their connections. 

Figure Two, shows the elevation of end float, and exterior elevation of end frame. 

Figure Three, is a plan of turn-table and crossways, for moving engine and hydraulic 
cylinder from one railway to another. 

Figure Four, shows an elevation of the end of a main tank, partly planked, with the 
valve gate to admit the water, to sink the Dock preparatory to receiving the vessel. 

Figure Five, shows a plan of an end float, with the deck partly laid. 

Figure Six, is a section of the main tank, through A B. 

Figure Seven, is a section of A B, through D B. 

Figure Eight, is a section of main tank, through C D. 

Figure Nike, is a section of C D, through B B. 

Figure Ten, is a side of float, partly planked. 

Figure Eleven, is a section through the centre of float. 

Figure Twelve, is an end of top, and bottom of a main tank. 

Figure Thirteen, is the plan of strap used to secure the framing. 
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PLAN OF BASIN AND MARINE RAILWAYS. 

Description of Plate Three. 

Figure One, shows the plan of basin and ways, with shoring-ways. 

Figure Two, is a longitudinal section of the basin, showing the bearing piles and fonnda- 
tion timbers. 

Figure Three, is a transverse section of the basin, showing also the concrete wall. 
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PLAN OF SLIDING-FKAME AND ELEVATION OF PUMPS. 

Description of Plate Four. 

Figure One, is a plan of the sliding-frame and cradle, used when drawing vessels from the 
Dock to the shore. 

Figure Two, shows an elevation of the pumps and band-wheels, for each of the nine 
sections of the Dock. 

Figure Three, is a front elevation of the pinion-wheels, rack, and gearing connections. 

Figure Four, is the side elevation of the same. 
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HYDRAULIC CYLINDER AND ENGINE. 

Description of Plate Five. 

Figure One, is a longitudinal elevation of the hydraulic cylinder, engines, boiler, and water 
tank, resting upon the centre bedway. 

Figure Two, is an end view of the hydraulic cylinder and engines, on the plane A B. 

Figure Three, is a plan of the cylinder, engine, and boiler. 
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GENERAL FLAK OF GEARING FOR PUMPS AND END FLOATS. 

Description of Plate Six. 

Figuee One, shows a general plan of the gearing of pumps and end floats, for one 
section of the Dock, the residue being the same. 

Figubes Two and Four, are an elevation of the same. 

Figuee Tbree, is a plan of the same, 
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PERSPECTIVE VIEW OF SECTIONAL DRY DOCK, BASIN, AND RAILWAYS 

Description of Plate Seven. 

[See Frontispiece of Part Two.] 

Plate Seven, shows a perspective view of the nine sections of the Floating Dock, resting 
upon the floor of the basin, with a war steamer of the largest class being hauled on to the 
bedways, ashore, from the Dock, by the power of the hydraulic cylinder and engine. 
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PLAN OF BASIN FOE THE BALANCE FLOATING DRY DOCK. 

Description of Plate Eight. 

Figure One, shows the plan of the basin, with the stone walls or ways, on its bottom, 
to rest the balance dock upon. 

Figure Two, shows a cross section of the basin, its foundation, including the piling for 
the same. 

Figure Three, is a plan of the floating gate of the basin. 

Figure Four, is the elevation of the same. 
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BALANCE FLOATING DET DOCK. 

Description of Plate Nine. 

Figure One, exhibits a cross section, of the Balance Floating Dry Dock, with an outline 
of the stern of a vessel in dock, supported in its vertical position by bilge-blocks and hinge- 
shores on either side. On the top of the side frames is seen the machinery connected with the 
pumps used in this Dock. 

Figure Two, is an inner elevation of one half of the outer wall of the Dock, showing 
very distinctly the system of arching and trussing, adopted to give the requisite strength to 
the structure. 

Figure Three, shows an elevation of the truss work supporting the sloping ribs, marked 
on the section A, and also shows a section of the bottom, or flooring of the Dock, 
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ELEVATION OF TRUSSES AND THE MACHINERY. 

Description of Plate Ten, 

Figure One, is an inner or interior elevation of the upper chamber, and truss work, below 
the point B, marked on the section, Plate Nine, showing the windows in the side to admit 
light to facilitate the repairs of vessels. 

Figure Two, shows the plan of the pumps, and the machinery connected with them, to 
pump the water into, and out of the chamber of the Dock. 

Figure Three, is an elevation of the same, on the line A B, of Figure Two. 
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PEKSPECTIVE VIEW OF BALANCE DOCK. 
Description of Plate Eleven, 

Figure One, exhibits a perspective view of the Balance Dock, at Portsmouth Navy 
Yard, with a steamer in dock, of the largest class. The small house in the centre covers the 
engine that works the pumps. 

Figure Two, is a longitudinal section, and internal elevation of the same, in perspective, 
with the pump-chambers and keel-blocks. 
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Note A. 
The Basin. 

The bottom of the basin is three hundred and fifty feet long, and two hundred and twenty-six feet wide, 
and twelve and nine-twelfths feet from the surface of the floor to the top of the side and end walls, and so 
constructed as to have ten and nine-twelfths feet of wacer in the basin above the floor, at mean high tide. 
See Plate Three. 

The manner of construction, and the materials used, may be described as follows, viz. : A Coffer Darn was 
first constructed around the site of the basin, of sufficient strength to exclude the water during the progress 
of the work. A tier of sheet piling of plank was then driven across the basin, eight feet from the front, 
leaving a space of eight feet in width between it and the front of the basin, along its whole width. 
Three rows of piles of hemlock, or other timber, twelve to fourteen inches in diameter at the butt, were 
driven within that space across the whole width of the basin, four feet from centre to centre, and on a line 
with those driven in the central part of the basin, and the said space between the sheet piling and the front 
of the basin was filled in from the bottom of the river, to the floor around the piles with concrete, forming a 
substantial wall eight feet thick in front of the basin. (See Plate Three, Figure Two.) The water was then 
pumped out, and the bottom of the basin was excavated, filled in, and levelled to the requisite depth, 
for the floor of the basin. Piles of hemlock, or other timber, twelve to fourteen inches in diameter at the 
butt, were then driven in rows, four feet from centre to centre, over the entire surface of the basin, and an 
additional row under the side and end walls, as shown in Plate Three. These piles were cut off level at the 
requisite depth, and capped with hemlock timber, twelve inches deep, and from twelve to fifteen inches wide, 
and fastened to the piles with treenails. The top of the piles, for forty feet from the front, were reduced to a 
uniform diameter, and the cap timbers were boxed on two inches, and locked on to their heads. The caps 
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were covered with six-inch, hemlock plank, over the whole floor. The planks were spiked to the caps with 
iron spikes, eight inches long, one at each crossing, and two at the butts. The planking extends under the 
side walls. This floor was then covered with slabs of granite, nine inches thick, rough hammered on the top 
and edges, and laid in hydraulic cement. For the side walls, foundation hemlock timber, eight inches thick, 
for five feet in width, were laid upon the planking; and for the end or rear walls, foundation timber of hem- 
lock, twelve inches thick, for five feet in width, was laid on the caps. The walls were laid on this foundation, 
twelve feet ten inches high, five feet thick at the bottom, and three feet thick at the top, bevelling back from 
the front, one inch to the foot, and reduced by offsets in the rear in each course, to diminish the thickness 
gradually to the top. The walls were constructed of granite, the face stone, and coping well cut with close 
joints. Each stone in the coping is of the width of the top of the wall. 

The stone was all laid in hydraulic cement, and grouted, in regular courses, the two lower courses two 
feet thick, the others of eight inches. The backing of each course was of one or more thickness of stone, but 
no stone was used of less thickness than six inches. 

The piles were driven, until a hammer weighing two thousand, two hundred and forty pounds, falling 
through thirty feet, would not drive them more than an inch at a blow. 
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Note B. 
Railways and Slidingways. 

The Bedways. There are two sets of bedways, commencing at the rear end of the basin, and running 
back into the yard, in the following manner, viz., each bedway consists of three ways (see Plate Three), one 
to support the keel, and two to support the bilges. Each bedway is three hundred and fifty feet long, and 
twenty-six wide, from outside to outside of the side or bilge ways. The earth was excavated to the requisite 
depth, three rows of yellow-pine piles, twelve to fourteen inches diameter, on the butt, were driven under the 
centre way, and two rows under each bilge -way, at a distance of three feet from the centres. These piles were 
driven until a hammer weighing two thousand, two hundred and forty pounds, falling through thirty feet, drove 
them but one inch at a blow. They were cut off level, three feet below ordinary high-water mark, and capped 
with white oak timber, twelve inches thick. 

The caps of the centre ways were dovetailed to all the piles. A cross- tie timber, twenty-two feet long, 
of white oak, sixteen by sixteen, is put in every twenty-five feet, and locked down three inches on the heads 
of the piles, which they cross, and which are cut off five inches below the level. The top of. the cross tie is 
boxed down four inches, to admit the caps which are gained in four inches, and the caps and tie locked 
together and treenailed. The tie is supported by one pile between each way. The walls under the bilge- ways 
are built of granite, laid in hydraulic- cement, three feet thick at the bottom, and two and a half feet thick at 
the top, and three feet high. The wall of the centre way is also of granite, three and a half feet thick at the 
bottom and top, and two and a half feet high. The whole height of the bedway wall is laid with one course 
of stone. The beds, and vertical joints, and six inches from the top, down on each side, are rough hammered. 
The sides below were left in their rough split state. 

Upon this foundation the bedways are laid, extending three hundred and fifty feet, from the rear of the 
basin into the yard, and are made of white-oak timber, in lengths of about fifty feet each. The bilge-ways are 
twenty-four inches wide, and eleven and a half inches high. The centre way is thirty-four inches wide, and 
eighteen inches deep. Three bedways, one centre and two bilge ways, are constructed to be placed under the 
ship in the Dock, connected with the ways laid in the yard, of the same dimensions and materials, except 
that the centre way is but eleven inches deep. The splices of the portion of the ways on the Dock, and the 
side ways on shore, are made by lapping the timber nine feet, and by a cogging four inches thick and three 
feet long, let two inches in each stick, secured by four, one and a quarter inches thick, iron screw-bolts. 
The ways are further secured by one and a quarter inches iron screw-bolts, every ten feet. The centre way, 
or hauling beam, is strengthened at the splices, with an iron bar three by twelve inches let in, and placed on 
each side, and keyed. 
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It is also bolted together, with, one and a half inch iron bolts, one in every eight feet. A key-hole is 
mortised in every eight feet, to admit the key for holding the hydraulic cylinder. 

The sliding ways, or cradle, are three hundred and fifty feet long, and made of white-oak and yellow- 
pine timber, in six or seven lengths, and five or six splices. (See Plate Four, Figure One.) Each way 
is composed of two pieces of timber, fitted and bolted together. The side ways are twelve by twenty -four 
inches, and the centre way, twelve by thirty-five and a quarter. The cross beams are placed seventeen 
and a half feet apart, and have a cast-iron tenon bar that is let into the ways. The braces also have an iron 
.tenon. one inch thick, that sets into an iron mortise, made in the iron side bar. There are three sets of braces 
in the cradle, containing four each, making twelve in all. The sizes of the iron are as follows, viz., the two 
side bars, running from the head of the cradle, outside of the head braces, to a point five feet from the head 
of the bilge-way, are two by eight inches at the head of the cradle, and diminish gradually to three quarters 
by six inches at the foot. 

Two iron bars, two by eight inches, run on each side of the centre way, from the head of the cradle to 
the first splice, from which point they diminish gradually to the lower end of the cradle. The nine bars will 
be spliced by caps and kej^s, one spliced on each side of the timber splices, at each end of the large bars. 
At the first cross beam, two iron bars, one and a half by six inches, cross the head of the ways, and are 
keyed, the lower one passing through the ways, and under the first cross beam, which is ten by fourteen. 
Iron rods, one and five-eighth inches in diameter, run through the ways, by the side of each cross beam, secured 
with nuts and screws. The iron keys on the plan are one by ten inches at the head, and at the first and 
second splice, and after the second splice, one by six inches, and all the iron screw-bolts are one inch. 
The inch cogging is let in between the timbers, as shown on the plan. A guide, four by seven, is bolted with 
one-inch bolts, one in every eight feet, on each side of the centre ways, and on the inside of the two side 
ways, and riveted together every foot; all of the several lengths of the timber are framed in the same manner 
as the first and second splices, and ironed as above stated. The cradle is so constructed as to be capable of 
being taken apart, and placed under the ship/ 
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Note 0. 
Hydraulic Cylinder, Engine House, and IPurn-taMes. 

The central bedways are to be extended forty feet from the end of th£ main ways, or th*ee hundred and 
ninety feet from the rear of the basin, into the house hereinafter mentioned, built for the cylinder and boiler. 
The extension is ^constructed in the same manner as the main way, except that the piles are driven five feet, 
from centre to cetitte. On the bedways, an hydraulic cylinder of cast iron (see Plate Five), the piston of which 
is fifteen inches in diameter, and the stroke eight feet, is placed. The erigines to work the pumps of the cylin- 
der are placed near each end of the top of the Cylinder, and consist of two vertical cylinders, sixteen inches in 
diameter, and sixteen inches stroke, with starting bars, and eccentrics. The cross heads are on a slide at 
right angles, and a connecting rod, which attaches the crank to the cross head, turns a shaft on which are the 
eccentrics, that work the force-pumps. There are four force-pumps, of one and a half inches diameter and 
six inches stroke. The connection between the pumps and hydraulic cylinder, is made by means of pipes and 
valves of suitable size and strength. The boiler to supply steam to the engines, is a locomotive boiler, having 
eighty-five tubes of two inches diameter, and nine feet long, giving a fire surface of 821.89 feet. The boiler 
is supported by a bed-plate of cast iron, resting on a bed way, and connected, by rods of iron, with the hy- 
draulic cylinder under the boiler. On the top of the bedways is placed a reservoir, to furnish water to the 
boiler and the pumps of the hydraulic press. 

The cross heads of the hydraulic press are of cast iron, fifty-seven inches long, thirty inches wide, and 
eighteen inches deep. Two side rods, five by eight, of wrought iron connect the cross head with the centre 
timbers of the cradle, on which the ship is to rest, when drawn on shore. The side rods are attached to the 
centre beams by two iron keys, eighteen inches wide, forty-six inches long, and six inches thick. The end of 
the side rods, and the centre timbers, are to have a mortise eighteen inches long, and six inches wide, to 
receive the keys; the keys are three, and six feet, from the ends of the centre timbers. To connect the hy- 
draulic cylinder with the bedways; lugs are cast on the hydraulic cylinder, and mortises, six inches wide, two 
feet long, and eight feet apart from their centre, are mortised through the centre bed way. Cast-iron keys 
four feet long, are made of a proper size for the mortises. The ways are secured to the stone work by 
wrought-iron dogs. A house of brick is built for the protection of the cylinder and engine, over the end of 
the centre bed way, thirty-four feet in width, and forty-six feet long, and twelve feet high. The foundation 
is of cross foundation timber, four feet long, and five feet thick, laid in a trench dug three feet below the 
level of the surface of the ground. On the cross foundations ranging timber, twelve by twenty, is laid, and a 
stone wall is built up thereon, one foot above the level of the ground ; a brick wall one foot thick is then 
built up twelve feet in height. The roof is. laid to pitch both ways, planked and covered with X X tin. 
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Two windows are placed on each, side, and two in each end, and a door in front, and rear; and one, on one 
of the sides, of sufficient size to admit of the passage of the engine boilers. A turn-table is constructed near 
the end of each centre bedway, for the purpose of turning the cylinder round on the ways (see Plate Two, 
Figure Three), made in the following manner, viz., piles twelve inches in diameter are driven for the founda- 
tion, which are cut off three feet below mean high tide, and capped with timber, twelve inches thick, coped 
with stone. The frame of the turn-table is constructed of thick oak timber, twelve inches square ; on the under 
side of it is a plate of iron, three quarters by six inches. 

The turn-table runs on a centre pin, eight inches long, and eighteen inches diameter. The main ways are 
not laid over the space occupied by the table. Two pieces of white-oak timber, corresponding to the ways, 
are bolted together, and bolted to the turn-table. This timber, or short way, is placed on the table, and the 
pintal in the table passes up through the centre of the plate, and confines it in its position, and allows it to 
move round the pintal on centre plate, from one set of the ways to the other, for the purpose of removing 
the cylinders and engines from one to the other. 

Temporary crossways may be laid down, when it is necessary to move the hydraulic cylinder frcm one 
end of the building to the other. 
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Note D. 

The Floating Dock. 

The Floating Dock consists of nine sections, each constructed in the same manner. The outside measure- 
ment of each section is as follows, viz.: one hundred and forty-eight feet long, and eleven feet deep; six of 
them thirty-two feet wide, and three of them thirty feet wide. The main tanks of the six sections are each one 
hundred and five feet long, thirty-two feet wide, and eleven feet deep ; and the two end floats, each twenty- 
six and six-twelfths feet long, twenty feet wide, and eight and six-twelfths feet deep. The main tanks 
of the other three sections are each thirty feet wide, and of the same length and depth, as in the six sections, 
and the two end floats are each twenty-four and six-twelfths feet long, twenty feet wide, and eight and 
six-twelfths feet deep. 

The sizes of all the timbers for the frame- work of the Dock are shown in Appendix, Note E, and Plates 
One and Two, and the frame-work was put together in the best manner, and in conformity to those plans. 

The mode of construction was the same in each section, and as follows, viz. : — (see Plates One and Two,) 

The two side trusses were first framed and put together in the following manner. Two sticks of. white 
oak are spliced in the centre so as to make one piece ; another stick of white oak is spliced at each end, near 
the steps of the trusses, to make the same length, and is placed on the top of the first stringer; two pair of 
trusses of white-oak timber are stepped into the main stringer. The float sill is placed on the top of the 
main stringer, running out to the end float frame, and bevelled to fit the foot of the truss. The two 
stringers, and the float sill and trusses, are then bolted together, with one and a half inch iron screw-bolts, 
two through each step ; they being side by side, one only is shown on Plate One. The top stringer is then 
spliced together with one splice, and bolted with six one and a half inch iron screw-bolts. The short trusses 
near the end of the truss-frame, and the truss, are placed in position, and the corner posts are framed and 
halved on to the stringers, and bolted with one and a half inch iron screw-bolts. Mortises are made on the 
inside of the top and bottom stringers, to receive the top and bottom beams, half of yellow pine and half of 
white oak, and the side ribs of white oak are fitted and locked three inches on both edges of the top and 
bottom stringers and trusses. These ribs are each fastened with six five-eighths-inch iron spikes eleven inches 
long. 

The truss frame is then strapped with two iron bands, each one by six inches, at the foot of each main 
truss, and one band of iron of same dimensions at the foot of each of the two smaller trusses, and four bands 
of iron one by six inches in the centre of the truss-frame. These bands are fastened in the centre, with keys 
and gibs, passing through a stud six by sixteen inches between the stringers, and holding the bands in place. 
The truss-frame being raised to an upright position, and a corresponding truss7frame being made and raised 
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for the opposite side of the section, the top and bottom beams, half of yellow pine and half of white oak, are 
framed with a double tenon, and inserted eighteen inches from centre to centre, in the mortises made in the 
top and bottom stringers to receive them, and pinned. Two interior trusses of white-oak timber, are framed 
and set up in their position. The ties are spiked with two iron spikes, nine inches long, and seven-sixteenths 
inch square, in each keelson, and one at each crossing of the trusses and end braces. 

One cross truss of white-oak timber, is framed within the tank under the keel. The bottom stringer or 
beam is checked on one corner, six inches, to admit the bottom keelsons, and the ends rest upon the two 
side stringers, and mortise into a side rib. The top stringer mortises into the top side stringers. The trusses 
are fastened, with two one and a half inch iron bolts. The studs are also framed in an upright position in 
this truss. The end corner beams are framed into the side stringers, and the end studs of white oak are 
framed into the end, top and bottom beams of the main tank, the studs being tenoned into the corner beams, 
and fastened with pins. 

A double water-tight bulkhead is constructed in the centre of the tank, on each side of the interior truss. 
This bulkhead is made of two tiers of white-oak plank, standing endways, four inches thick, and fitting in a 
rabbet on the bottom beam and the top truss-beam. Each plank is fastened with seven-inch iron spikes, two 
at top and two at bottom, to these beams and to each side of the truss, with two similar spikes in each plank. 
A space is left in one tier of the plank, to allow the water to escape. Two bulkheads made of two-inch 
white-pine plank, are framed inside of the tank, at equal distances from the centre to the end, and are secured 
by being spiked to the top and bottom beams with four-inch iron spikes, and a plank three by ten inches is 
fitted between the bulkhead and adjoining beam. Each of the bulkheads, except the centre one, is provided 
with a door, to admit of passing from one apartment to the next. 

Two connecting rod posts of white oak are framed in the side truss-frame, near each corner of the sec- 
tion, in the same manner as the side ribs. The end corner beams, and corner posts, are rabbeted to admit 
of planking, flush with' the outside of the posts and beams. The four corners, on the two sides, are worked 
out of oak and yellow pine, and gained into the side ribs and against the stringers, forming the commence- 
ment of the planking, and making no joint at the corners. 

The planking on the bottom of the tank, is four inches thick; on the ends four inches thick; on the 
top three and a half inches thick; and on the sides five inches thick, of white oak on the bottom and ends, 
and the rest of yellow pine. The plank used is twelve inches wide above the centre of the tank, and not 
over fifteen inches wide below the centre. Each plank is fastened with two iron spikes, nine inches long, and 
seven-sixteenths inch square, to each beam at the crossing. On the top of the tank the plank are fastened 
with iron spikes, seven inches long, and three-eighths inch square, driven at the same distance apart, and in 
like manner. On the sides of the tanks the plank are fastened with two iron spikes, ten inches long, and 
nine-sixteenths inch square, and also by one iron spike of same size to every third rib, and by two treenails 
one and a quarter inch to each crossing, for each plank, except where the spikes were driven. The ribs on 
the sides of the main tank, are each fastened with two iron spikes, eleven inches long, and five-eighths inch 
square at top and bottom stringer, and also by one in the trusses at each crossing, and two in each stud in 
the float sill. 
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The main tank is thoroughly caulked, tarred, pitched, and made water-tight, and is sheathed with seven- 
eighths inch white-pine boards, laid lengthways of the section, fastened with three-inch zinc nails, three to 
every two superficial feet. The sheathing i$; then graved, with a coat of tar and pitch.! 

The end frames are constructed as follows: — The posts of oak are mortised down through, the top an4 
bottom stringer; and secured by locust pins. The posts of the adjoining section, are mortised into the float 
sill, close to the end of the section, and halved on, and pinned thereto, and bolted to the, end beams, of the 
main tank, with two one and a quarter inch bolts in the beam, and two pins in the sill 

The posts in the out end section, are mortised into the float sill, and bolted, with one bolt. The pinion 
posts of white oak are tenoned into the float sill, and the girts gboye. The girt is mortised, to receive the 
segment posts, and halved on, and bolted with one: and a quarter inch screw-bolts, to the posts.. The main 
brace and posts last named having been halved or boxed; at the intersecting points, are then: bolted with one 
and a quarter inch iron screw-bolts, two at each crossing. The girt is then halved on to the posts, and 
fastened at each crossing with one and a quarter inch iron screw-bolts. The brace is halved on to the float 
sill, and fastened with two one and a quarter inch iron screw-bolts,, and also to the post with similar bolts. 
The brace is halved on to the float sill and girt, and bolted with similar bolts. ; A corresponding frame is 
then raised on the truss-frame, and float sill, on the opposite side of the section. The four braces having 
been framed and tenoned into their places, together with the girts and braces, and bolted with one and a 
quarter inch: joint-bolts, the floor beams are laid on the girts, and secured by pins. A girder is then raised, 
and secured; by screw-bolts to girts, and supported by a post. A floor is then laid on the floor beams, of 
two-incfe white-pine plank, jointed together and secured with two four-inch spikes, at each crossing.. 

A bouse, fifteen by twenty feet, is then constructed on the top of each end frame* seven feet in ; height, 
to protect the machinery. The frame- work and rafters are of white-pine scantling, covered with seven-eighths 
inch white-pine boards,, six to eight inches wide, planed on both sides, matched and grooved, and the roof is 
covered with matched one- and a quarter inch pine plank, and XX tin. A ladder is constructed to go from 
the deck to the platform, in each end frame, upon one of the inner braces. 



The JEmd Floats. 

There are two end floats on each section, the frames of which are of oak and yellow-pine timber. 

The top and bottom beams are tenoned with single mortises^ into the side corner beams. The side studs 
are also mortised with single mortises* into the end corners. Two yellow-pine keelsons are tenoned into the 
keelson posts, in the end floats. Studs of yellow pine are set between the keelsons^ three feet apart. The 
outside corners have a rabbet, to admit the plank flush with the corners. The end floats are covered with 
three-irxch yellow-pitte plank, fastened with six-inch wrought-iron spikes^ three^mjghth» inch squ^rej two to each 
beam, at the crossing for each plank. Mb- plank are used over twelve inches wideband on top not over ten 
inches wide. The cornef posit are secured with iron jokHrbolls; bne and a half inch; diameter; aa?d fee tenons 
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are pinned. Eight braces are framed in each end of the main tank, stepping into a girt, and the two centre 
top and bottom keelsons. 

The end floats are caulked, tarred, pitched, and made water-tight, and their bottoms, sides, and ends are 
sheathed, four feet from bottom, with seven-eighths inch white-pine boards, well jointed, fastened with three- 
inch zinc nails, three to every two superficial feet. The sheathing is graved with a coat of tar and pitch. 

The end floats are rolled into their places, between the side posts at the ends of the section. Guides are 
spiked to the posts with eight-inch spikes; and guides are spiked to the four corners of the floats, to guide 
them in their ascent and descent. 

Two pieces of white-oak timber, one at each end of the section, are fastened on the top of the section, 
and a mortise is made on each side, to receive the tenon of the connecting beams. 

Two connecting beams are framed and inserted between the connecting rod posts, under the key, and 
tenoned into the timbers. The connecting rod timbers are secured together by two iron bolts. 

There are two keel-block timbers of white oak, laid side by side, and fastened to the top of the dock, 
with eight fifteen-inch iron spikes. The four slides for the bilge-blocks to rest upon, of white oak, are placed 
directly over the trusses, and fastened down with iron spikes, fifteen inches long, and five-eighths inch square, 
and four feet apart. There are eight keel-blocks to each section, three feet long, and twelve by eighteen 
inches, of white oak, fastened down with iron dogs, two in each. There are also eight bilge-blocks, made of 
white oak, of the following sizes, viz: — Three, five feet high, and two, eight feet high; four of them five 
feet long at the base, and four, five and a half feet long at base; and all one foot thick at bottom, and eight 
inches at top. They are secured to the bilge-block timbers, by iron guides, and provided with iron racks 
bolted to the bilge-slides, six inches wide, and one inch thick, with suitable followers or falls, hung at the 
foot of each block with hinges, and every thing complete for working them. 

The top of the platform, not covered with the houses,. is protected with zinc. Every part of the Dock 
above the water is well painted with three coats of zinc paint. 

Each section is furnished with two air-tubes, seven inches square, of white-pine boards, running from the 
tank to the platform, graduated to feet and inches, to show the sinking of the Dock, and with two gauge 
rods and copper plates within them, marked and graduated, to show at all times the lifting power exerted by 
the Dock; also, with four wale-shores, provided with racks and pawls, hinges, and lines for working; and 
also, with six composition pumps of eleven inches bore, with butterfly valves; and each provided with one 
and a quarter inch iron rod, leading to the cross-head and slides, and connecting with the pump-shaft or 
crank, to which is attached a fly-wheel, moved by a belt running from the main shaft. 

Four steam-engines, with locomotive boilers, two of twenty-horse power each, and two of twelve-horse 
power each, of the best construction, are used for driving the machinery. 

A composition gate is placed in each end of the main tank, with a connecting rod leading to the 
platform. 

A plug-hole, one and a half inch in diameter, is made in the bottom of the tank, nearly under the 
scuttle, with a suitable plug and handle, to admit water the first time the Dock is sunk. 

A scuttle is placed at each end of the main tank, of sufficient size to admit of passing into the interior 
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with a ladder, leading to the bottom of the tank, provided with an appropriate covering of the same thick- 
ness as the planking, and caulked down water-tight. 

Each section is also provided with all the requisite pump and float machinery and gearing. 

All the shafts are of wrought iron, of appropriate sizes and bearings, and all the cog-wheels, racks, and 
pinions are of cast iron. 

For list of machinery, for each section, refer to Appendix, Note P. 
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Note E. 
Sill cf Timber in One Section of Dock. 



No. 
Pieces. 



FOE WHAT PURPOSE. 



Length. 



Dimensions. 



No. 
Pieces. 



FOE WHAT PTXEPOSE. 



Length. 



Dimensions. 



4 

2 

4 

4 

2 

2 

4 

4 

4 

4 

4 

4 

8 

4 

4 
8 
1 
1 
1 
4 
2 
4 
4 
2 

16 

4 

4 

4 

120 

30 
4 

88 
8 
4 



White Oak. 
Shoes 

Bottom Stringers 
End Splices 
Moat Sills 

Top Stringers - 

" u 

Trusses - 

a 

u 
End Trusses - 

a a 

Keelsons - 

u 
a 
u 
a 

Beam 



Trusses 



Corners - 

End Beams 

End Braces 

Corners - 
a 

Beams 

Ribs 

End Studs 

Keelson Studs 

Ties 

Corner Posts 

Posts 



Feet. 

56 
75 
24 

«A 

65 
45 
35 
20 
24 
15 
16 
70 
25 
30 

ISA 

16 
31 

28 T % 
28 T % 
30 

is* 

31 
31 
7 
60 
45 

28A 

ioa 

10 
10 

ioa 

15 

48 



Inches. 

8 X 16 
16 X 16 
16 X 16 
16 X 16 
16 X 16 
16 X 16 
16 X 21 
16 X 16 

5 X 12 

5 X 12 
10 X 14 
14 X 15 
14 X 15 

7 X 15 

9 X 12 

8 X 12 
16 X 16 
16 X 24 
14 X 24 

9 X 15 
12 X 16 

6 X 16 
14 X 18 
12 X 14 

7X9 

12 X 14 

12 X 14 

6 X U 

9X9 

6 X 14 

14 X 14 

7X 12 

12 X 12 

10 X 15 



8 

4 

4 

4 

2 

2 

2 

4 

4 

4 

8 

4 

2 

2 

8 

8 

8 

8 

4 

8 

4 

124 
8 
8 
4 

16 
8 
4 

24 
8 

94 

56 
2 



White Oak. 

Posts - 
Braces - 

« 

Girts - 

" - - 

" ... 

cc 

Plates ... 
Shore Beams - 
Bilge-Block Slides - 
Connecting Rods 

" Rod Blocks 

Brace Sills 
Keel-Blocks 

u u m 

Shores - 
Bilge-Blocks 
Float Corners - 
Posts - 

Keelsons - 

Yellow Pine. 
Beams - 
Posts ... 



Top Beams 
Float Corners 

a 

Studs 
« 

« 
a 



Feet. 

45 

28 

2*A 
11 

30 

30 

30 

26 

26 

32 

46 

33 



*T2 



6 
3 
2 

19 
6 

20 



S 9 
5 T5" 



28A 
46 

36 

28 
30 

26A 
20 

5 

7 6 
'T2 

19 
19 



Inches. 

10 X 10 
8 X 15 
8X9 
6X7 

10 X 12 
1 X 14 
6 X 14 
8 X 15 

12 X 12 

6 X 18 
6X18 

7 X 16 
16 X 19 

8X9 
12 X 18 

6 X 18 

6X 
12 X 72 
12 X 15 
12 X 12 

6X9 



6 X 14 

10 X 15 
6X7 
6X7 
6 X 12 

11 X 11 
11 X 11 

6X6 
6 X 
5 X 
5 X 



6* 



9 
9 
9 
9X9 
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PLANK. 

White Oak. 

4 inch Bottom Plank • ' . . . - . - - 15,900 feet B. M. 

4 inch End Plank • - 2,520 " " " 

4 inch Bulkhead Plank -- . - - - . 3,250 " " " 

Yellow Pine. 

3£ inch Top Plank . . * . . . . . - . . . . . 12,048 feet B. M. 

5 inch Side Plank - . 10,815 " " " 

Z\ inch Float Plank - - . - - - • - - - - . - 22,668 " " " 

White Pine. 

2 inch Bulkhead Plank - . . . - . - . . . . 2,250 feet B. M. 

2 inch Top of Platform Plank - . - . . * - . . . 3,712 " " " 

1 inch Sheathing Boards - - 13,000 " " u 

1 inch Siding of Engine House 2,200 " " " 

4 inch Scantling in Engine House ......... 1,000 " " " 
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Note F. 



List of Machinery for One Section Floating Dock, Philadelphia Navy Ya/rd. 



80 large Rack Segments. 

8 Pinions. 
16 Straps for same. 
16 Brasses. 

8 Rollers. 
16 Bearings. 
16 Gibs and Keys. 
16 Bolts. 

4 Shafts (float). 
12 Pillow-Blocks. 
24 Bolts for same. 

4 Spur Wheels. 

2 Screw^Wheel Shafts. 
4 Pillow-Blocks. 
8 Bolts. 

3 Spur Wheels. 
2 Screw Wheels. 
2 Screws. 

2 Screw Shafts. 

4 Bearings for same. 

4 Washers and Collars. 

4 brass Washers. 

2 Frames, complete. 
48 Bolts for same. 

2 Bevel Gear Frames. 
20 Bolts for same. 

4 Bevel Wheels. 

2 Hollow Shafts with Friction Rollers. 

2 Clutch Levers and Rods. 

2 Vertical Shafts. 

2 Pillow-Blocks for same. 

2 brass Washers. 
12 Bolts for same. 

4 Bevel Wheels. 

2 Gear Shafts. 



4 Collars for same. 
2 Clutches. 
2 Clutch Levers. 
2 Stands for same. 
10 Bolts. 
8 Spur Wheels. 
2 double Stands. 
2 single Stands. 
28 Bolts for same. 
2 Driving Shafts. 
4 Stands for same. 
24 Bolts for same. 
4 Connecting Sockets. 
4 Rings for ends of same. 
24 Bolts for same. 
4 Pulleys. 
4 Clutches for same. 
16 Bolts for same. 
4 Clutch Levers. 
4 Stands for same. 
4 Weights for same. 
12 Bolts for same. 

8 Collars. 

2 Connecting Shafts. 

4 Cross-Heads for same. 

2 single crank Pump Shafts. 

2 double crank Pump Shafts. 

4 Fly Wheels. 

8 Pillow-Block Stands. 
48 Bolts for same. 

4 Pulleys. 

6 Connecting Rods, complete. 

6 Cross-Heads. 
24 Gib Brasses for same. 

6 forked end Pump Rods. 
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12 Slides. 

48 Bolts for same, 

70 Bilge-Block Segments. 

30 Wale-Shore Segments. 

2 Gates, Strainers and Sprigs. 

2 Copper Rods for same. 

6 Pump Chambers. 
12 Pump Valves. 
48 Bolts for same. 

4 Air-Valves. 

6 Pump Pipes. 
Main Frames. 
End Frames. 

8 patent iron Strap-Blocks. 

7 |" Sheaves, lig. vit. pins, 6 \" X 

f "• 
6 |" Sheaves, lig. vit. pins, 6" X 

1*". 
4 Belts, 13' 3" X 8" X <&". 
6 Chains, r \" wire, 40'. 
95 fathoms Man-Rope, 3" B. Blocks. 
123 fathoms Man-Rope, 2f " W. 

Shores. 
200 pounds assorted cut Nails. 
2400 feet Wedges, 5£" long X 3" wide. 
7100 feet Wedges, 4" long X 3£" 
wide. 
800 Treenails. 
8006 pounds Bolts. 
7000 pounds Spikes. 
670 pounds Roofing Tin. 
200 pounds Oakum. 
5 barrels Tar. 
3 barrels Pitch. 
150 pounds Paint. 



.A'pPBNiyix. 



For Nine Sections of Philadelphia Dock. 



2 twenty-horse Engines and Boilers. 
2 twelve-horse Engines and Boilers. 
4 Water Tanks. 
432 large Truss Straps* 



64 Eye-Bolts. 

64 Pawls, W. Shore. 

64 \" sq. Bands, W, Shores. 

33 Straps with Bolts, W. Shores. 



33 Straps, Bolts and Staples, W. Shores. 
225 Straps, straight, B. Blocks. 
224 Straps, bent, B. Blocks. 

64 Pawls, B. Blocks. 



Svmma/py of thd Weight of Machinery (proper) for Oim Section. 

49,079 pounds Cast-iron Work. 
14,840 pounds Wrought-Iron Work. 
2,533 pounds Composition Work, 
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Note Gr. 

Lifting Power and Weight of Dock. 

6 Sections . . . 105' X 32' X 11 X 64 lbs. -^ 2240 lbs. = 6,836 tons. 

3 Sections 105' X 30' X H X 64 " -r- 2240 " = 2,970 " 

6 End Floats 26| X 20 X 5£ X 64 " -r 2240 " = 500 " 

3 End Floats. .. ... 24£ X 20 X 5| X 64 " -r 2240 « = 231 " 

Displacement 10,037 tons. 

95,388 cubic feet White-Oak Timber, 60 lbs. = 2,555 tons. 
48,807 cubic feet Yellow-Pine Timber, 49 " =1,060 " 
14,850 cubic feet White-Pine Timber, 35 " = 233 " 

Machinery =± 267 " 

Engines, Boilers, and Iron-Work . . . . = 30 " 

4,145 tons. 
Lifting Power of Dock 5,892 tons. 
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Note H. 

Dimensions. 

The outside dimensions are three hundred and fifty feet in length, and one hundred and five feet four 
inches in breadth, the depth being thirty-eight feet three inches. The foundation is composed of three layers 
of timbers; the two lower ones are each one foot square, and each made tight, independent of the other. The 
course of timber which forms the first or lowest layer of the platform, is made in three lengths. The first 
begins with a piece of forty-five feet, then one of forty feet four inches, and then one of thirty feet. The 
second course begins with a piece of thirty-five feet, then another of thirty-five feet, and then one of forty- 
five feet four inches. The third course begins with a piece of sixty feet, and then one of fifty feet four 
inches. These dimensions are repeated throughout the length of the Dock. They have five feet vertical scarfs, 
each scarf having four and seven-eighths inch copper butt-bolts, two feet long. Each course is treenailed 
laterally with one and three-eighths inch locust; the treenails being two feet apart, fox-wedged, and reaching 
in two feet. Every seam in this platform is made about three-eighths of an inch, and then caulked from 
above with wedges of soft wood extending down four inches into every seam, making it a water-tight plat- 
form. The top of this layer is covered with felt laid in tar. 



Fastening. 

The next, or middle layer, runs not transversely as before, but longitudinally ; it is composed of scarf- 
pieces of from thirty to forty-five feet in length, the scarfs in this layer being keyed. Each course is tree- 
nailed laterally every two feet, and down through and through with one and three-eighths-inch locust, two 
feet apart, like the first layer; it is then caulked with wedges of soft wood. This course, as well as the one 
below, is of twelve-inch square timber, except ten of the courses, which are twelve inches broad, and eighteen 
inches deep, and the middle course, which is sixteen inches broad, and twenty -four deep ; they may be termed 
keelsons. They jog down into the lower layer three inches, along the whole length of the platform, and also 
project above three inches. The third, or upper layer of timbers, are sixteen inches deep, by twenty-eight 
inches broad; they are composed of two courses of timber, side by side, each fourteen inches broad, and 
sixteen inches deep, locked, scarfed, keyed with live oak, ten keys in each beam, eight inches square, reaching 
down through. They are screw-bolted together with inch iron, one bolt being four feet, and jogged over the 
said projections of the longitudinal courses; they are placed four feet apart from centres, and bolted down 
through and through with seven-eighths copper bolts, two feet apart, and clinched. They form the lower part 
of the truss-beam, being Gilbert's patent clamp bottom. 
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The Thick -Work. 

The sides and ends are built up as far as eight and a half feet high with thick strakes, the lower course 
all around being eighteen inches deep by twelve inches thick, and is copper bolted with seven-eighths-incb 
bolts, one foot apart, down through and through the lower courses of the platform, and clinched. 

The next two courses all around of this thick-work is twelve by twelve; the next course twelve by 
fifteen, and jogged three inches into the outer ribs; then again two courses of twelve by twelve, and one 
twelve by fifteen, jogged in as before. Each of these courses is bolted down to those below it, with inch 
iron bolts, three feet apart, extending down three feet; the sides and ends thus far up are caulked inside 
and out with wedges of soft wood. 

The whole under surface, and the sides and ends, four and a half feet high, is covered with felt laid in 
tar, and sheathed with thirty-two ounce copper, fastened On with One and a half inch composition nails. 



The Trussed Floor-Timbers. 

They are made in that form which may be termed double solid truss-beams, the lower truss being 
sixteen inches square, the inner ends laying on a chock fourteen inches deep; this truss rises above the tight 
platform four feet at the middle line of the Dock ; the upper one is sixteen by eighteen deep, making the 
depth of dock bottom seven and a half feet. They are placed four feet apart from centres, making eighty- 
seven in the whole length of the Dock. Between each truss-beam, and along the middle of the Dock, there 
is an iron cramp-band, five inches wide by three-fourths of an inch thick, passing over a keelson formed of 
four pieces, extending from the platform up to the line of the upper truss, running the whole length of the 
Dock aftd halted into the trusses* These bands pass down to the tight platform, and are bolted through the 
keelsons with inch iron sctfew^olts, One through each course* Each of the courses which form the keelsons, 
is separately fastened one upon another with ineh iron bolts reaching down three feet, except the lower 
piece; which is fastened with seven-eighths copper bolts down twenty inches into the tight platform, there 
being two bolts through each truss-beam and one between* The several parts of each truss, and the chocks 
beloW them, are separately bolted down through the parts below with inch iron bolts, three feet apart diag- 
onally, the bolts passing through all the parts down to the tight platform* Two of the beams, each of them 
One hundred feet from the end of the Dock, are fcaulk§d r making a tank of one hundred and fifty feet long 
acfolsS tb§ middle of the Dock* 
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Outer* Mtbs. 

The outer ribs of the sides and ends of the dock chambers are twelve by twelve inch timber, except the 
corner posts, which are twenty-four by twenty-four inches, placed one foot apart, in the clear. They are hook- 
tenoned into the ends of the lower pieces of the truss-beams, and fastened with two one-inch iron screw-bolts 
passing through the beam #nd tenon, and are also fastened, through the thick-work of the sides and ends, 
with one and three-eighths locust treenails, two treenails in each rib. The thick-work is also butt-bolted 
through and clinched, with sevenreighths-inch copper bolts, four bolts in each scarf. The ribs are also sup- 
ported at their heels by stringers, sixteen inches square, jogged two inches into each rib, and fastened by 
two one-inch copper bolts in each truss-beam, reaching down twenty-one inches into the tight platform. 

This outer wall is also supported by a series of five parallel arches, made in two thicknesses of eight by 
sixteen inch plank and jogged "into the outer ribs three inches, the lower ends of the arches being jogged 
Into the stringer, and fastened with one iron screw-bolt and two blunt bolts at each end. 

The arches are #lso fastened through the outer ribs with one and a quarter loqust treenails, one in every 
alternate rib. Eaqh of the outer ribs which are cut off by the windows, are fastened to thick strakes, twelve 
by twelve, running along the outside of the Dock, with a seven-eighths-inch iron screw-bolt ; and that part 
pf the arch which crosses the windows, is fastened witih screw-bolts of the same size, at distances of three 
feet apart. One half of the side outer ribs pass down between the truss-beams to the tight platform, and are 
dovetailed into the fore-and-aft stringer, to which they are fastened with one-inch iron bolts. 



Sloping Hibs. 

The inner ribs that form the frames of the sloping sides of the chambers, are twelve by twelve inch 
timber; they start from the tight platform at a distance of twenty -five and a half feet from the middle of 
the Dock, and pass up on an angle of forty-five degrees, the upper ends passing between the outer ribs, to 
which they are fastened with an inch iron screw-bolt like the latter; they are one foot apart, secured at their 
lower ends to the truss-beams by a hook dovetail, jogged sixteen inches into the lower part of the truss- 
beam ; they have a shoulder of two inches that rests upon the tops of the trass-beams, clamping its several 
parts together, four screw-bolts of inch iron passing through the dovetails, one through each part of the truss- 
beams ; they are backed at their heels by a stringer sixteen inches square, running along on the top of the 
truss-beams, within the chambers, fastened with two iron inch bolts in each truss-beani reaching down to the 
platform. 

They are also supported in front by stringers, sixteen by twenty-four, bolted along the middle compart- 
ment of the Dock, fastened in the same way as the other. They are also backed and supported by a sloping 
stanchion, twelve by sixteen, tenoned into the top of the truss-beam, and passing up between two of them, 
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supporting them on shoulders of two inches, and fastened by an inch iron screw-bolt reaching through and 
through two ribs. 

On each side of the heels and shoulders of the stanchions there are eight by sixteen inch clamps, bolted 
upon the top of the truss-beams with an inch iron bolt in each beam, and with the same above into the 
sloping ribs. These clamps are in lengths of thirty to fifty feet, and key-scarfed, the scarf being screw- 
bolted ; they are also fastened to the stanchions by screw-bolts of seven-eighths iron, and passing through and 
through each of them. There is a system of truss-work connected with these stanchions and stringers, running 
the whole length of the Dock. It is composed of scantling, six by sixteen, jogged into the stanchions two 
inches, and bolted together with iron screw-bolts, seven-eighths-inch framing passing through and through the 
trusses and stanchions where they cross. The trusses are keyed up with white-oak wedges upon an oak chock 



Upper Chambers. 

The upper chambers are seven feet four inches wide at the top; their frames consist of the outer ribs 
of the Dock as already described ; the inner frame is formed of upright stanchions, twelve by twelve ; these 
stanchions pass up between every alternate sloping rib of the chamber; they are tenoned into the trussed 
beam, the tenon being eight by twelve, and fastened by a screw-bolt of inch iron reaching through the beam. 
They are also supported on both sides, when they pass between the sloping ribs, by clamps nine by 
sixteen, and also by clamps at their heels of twelve by sixteen. The clamps are in lengths of thirty by 
sixty, and key -scarfed, the scarfs being fastened with inch iron screw-bolts. These clamps are jogged into 
the stanchions two inches, and fastened by inch iron screw-bolts passing through each stanchion. The lower 
clamps are fastened to the truss-beam by two one-inch iron bolts in each beam, reaching down to the 
platform. 

Between these upper and lower clamps, and connected with the stanchions, there is a system of truss- 
work of eight by sixteen scantling, jogged into the stanchions two inches, and fastened by inch iron screw- 
bolts, passing through where the trusses cross the stanchions; it is keyed up at the ends against oak chocks. 
There is a twelve by twelve plate tenoned along the top ends of the stanchions, fastened by two one and 
a quarter inch locust treenails passing through each tenon. 

There is also a clamp, ten by sixteen, on the back of these stanchions, running along under the sloping 
ribs; it is screw-bolted through the stanchions, and bolted to the sloping ribs with inch iron, one bolt in 
each stanchion and rib. Between each of these twelve by twelve stanchions, there is a stanchion, six by 
twelve, extending from between the clamps up to the plate of the chambers; it is fastened at its heel with 
seven-eighths screw-bolts, and is tenoned into the under side of the plate and fastened with a treenail. Each 
cross-frame of the side chambers being thus composed of the outer ribs, the sloping ribs and the stanchion 
of the upper chamber is supported by a twelve by twelve inclined stanchion, halved on the side of the truss- 
beam near its end, and passing up under the sloping rib> midway between the two lines of trussing, is 
fastened with two bolts of inch iron at both ends* 
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There are two twelve by twelve horizontal beams across each frame, and fastened to the outer ribs and 
to the stanchions of the upper chambers, with iron inch bolts, and extending across the chambers to the 
inclined stanchions, bracing the lower chambers in two places every four feet along its whole length, as 
equally distant as the arches and truss-work will permit. There is a twelve by twelve beam across the 
upper chambers, five feet below the deck, fastened with seven-eighths-inch iron screw-bolts. There are eighty- 
seven of these frames in each of the side chambers. 



Trcmsverse Bulkheads in Chambers. 

Across each of the side chambers there are ten tight bulkheads, three of them at each end, and are 
thirty-eight feet apart. The main pump-well, in the middle of the chamber, is forty-six feet, and the two 
smaller pump-wells, in each chamber, about six feet. These bulkheads are made of six-inch plank as far up 
as the lower chamber, and above that height— reaching up to the tops of the chambers — thirteen of four-inch 
plank, fastened to the frames of the lower chambers with seven-eighths-inch bolts, and above with ten-inch 
iron spikes. The level of the Dock, longitudinally, is secured by means of these bulkheads, by pumping 
more or less water from one end of the Dock than from the other, while the Dock is being raised or 
lowered. No use is made of them generally after it is pumped out. There are openings at the bottoms of 
the bulkheads, furnished with gates or valves for the passage of water to and from the pump-well. All the 
valves that open outside to admit water into the Dock, are of composition; those for the passage of water 
through the bulkheads to the pump-well, are of mahogany. There are eight windows through the upper 
chambers, twelve feet above the under side of the dock bottom. The plank on the bottom of the windows 
is six inches, fastened with three-fourths-inch iron bolts to beams eight by twelve, tenoned into the outside 
ribs, and into the stanchions of the upper chamber, and fastened with inch iron screw-bolts. The tops of the 
windows are planked with four-inch plank, fastened on to six by eight beams, tenoned into outside ribs and 
stanchions of the upper chamber. The sides are planked with the same thickness, and fastened with nine- 
inch spikes. 



Dech of CJiamiers. 

The tops of the chambers are decked over with three-inch plank, the deck beams being five-eighths 
scantling, halved together and laid so as to cross diagonally, forming lattice bracing. The deck beams are 
fastened with three*fourths4nch bolts, and the deck with eight-inch iron spikes. 
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Planking of the Dock. 

The outside ribs are planked up above the thick-work, with four-inch plank, and fastened with one and 
and a quarter treenails through each rib; the treenails are caulked on the outside. There are three thick 
strakes, twelve by twelve, running the whole length of the Dock, one at the bottom and one at the top of 
the windows, and one along the upper ends of the ribs, fastened with seven-eighths-inch iron screw-bolts 
through the ribs, one in each rib; every butt in the planking has two three-fourths copper bolts as far up as 
twelve feet from the bottom of the Dock, to which height the whole is coppered with thirty-two ounce 
copper as before. Above that height the butt-bolts are of iron. 

The insides of the upper chambers are planked with four-inch plank, and fastened in the same manner 
as above. 

The ends of the chambers are planked up with six-inch plank, and fastened with treenails, the same 
on the sides, copper butt-bolted up to twelve feet. The sloping ribs are planked up with six-inch plank, 
alternately with a strake of twelve by twelve timber, of such form as to afford a step or altar to place the 
heels of the shores upon. This planking, and the thick strake, are fastened with one and a quarter treenails, 
passing through the ribs, and seven-eighths butt-bolts, two treenails in each sloping rib; in the planking the 
thick strakes have one seven-eighths iron bolt, and one treenail in each rib. All the planking above the 
thick-work are caulked with new oakum, in the ordinary way of caulking new ships of the largest class. 
The platform for the workmen to stand upon is of two and a half inch plank, laid on the fore-and-aft 
beams. The platform is fastened down with five-inch spikes. 

The Dock is furnished with a floating gate. As it may be necessary to shorten the Dock with such a 
gate, when a ship of the line with all her armament on board is to be taken up, it is placed forward of the 
ship in grooves across the bottom and up the sides of the chambers. It is eight feet deep from the keel to 
the deck, and of the same form and proportions as that described for the basin. The fastenings for this gate 
are of iron. 

The Dock, ready for use, weighs about five thousand tons nett of two thousand pounds. 



Gates. 

There is a gate at each end of the Dock, made of wood, and so arranged as to open and shut on a 
hinge extending across the entire length of the gate. The bottom timber of the gate is eighteen by twenty- 
four inches, the lower edge is half round, with the ends entirely rounded so as to pass through a bitt two 
feet on its face. The sill-piece upon which the gate rests is eighteen by eighteen inches, the upper edge 
being hollowed so as to receive the bottom timber of the gate; both this sill-piece and the bitts are fastened 
to the end of the Dook by One-inch copper screw-bolts, eleven bolts in each bitt, and three feet apart in the 
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sill-piece. The frame of the gate is made of stanchions, eight by twelve, placed fifteen inches apart, reaching 
up to a line with the lower line of the side windows, twenty-two feet above the bottom of the Dock. The 
ends' of the gates are on an angle of forty -five degrees, the end-pieces eighteen by twenty-four inches; the 
stanchions are mortised into the lower piece of the gate, and into the slanting end-pieces, the tenons being 
eight by eight square, and each fastened with copper clinched bolts of seven-eighths-inch. The frame is 
supported by two trusses, one at the top and one at midway down. Each truss is supported by five iron 
key -bands, five inches wide, and three-fourths-inch thick, passing round the cord and arch of the truss; the 
ends of the arches and cords are screw-bolted together with three iron bolts, one inch thick. The trusses 
are supported in their horizontal position by iron braces one and a half inch thick. The gates are planked 
up with four by twelve plank, and fastened as far up as twelve feet from the bottom of the Dock with 
nine-inch composition spikes, two through each plank in every rib, and above with iron spikes, the like 
number of spikes in each rib. The gate at the forward end of the ship is made to unship by means of a 
sloat in the bitt. 

There are two wicket gates in each, eighteen inches square. The timber which forms the frames of the 
end of the Dock, against which the gates close, is two feet square; the corner posts are rabbeted to receive 
the end planking of the Dock. The slanting post is also two feet square ; it is tenoned into the post, the 
tenon being eight by eight inches, and reaching in six inches; this post extends down to the truss-beam, 
half of its thickness being cut away, leaving a shoulder of one foot resting on the top of the thick-work, to 
which it is fastened with one and three-eighths inch treenails, two through each thick strake, and one-inch 
copper bolt is also driven in through each thick strake, two feet long, as it passes down to the truss-beam 
below. The corners are fastened by oak knees, side twelve inches, twelve inches on the face at the ends, 
and twenty through the throat, each arm being five and a half feet long, and bolted with one and one-eighth 
iron bolts, twelve in each knee, reaching into the posts and thick-work twenty-two inches. The thick-work 
is dovetailed at the corners of the Dock, and each dovetail has a one-inch copper bolt reaching through the 
post and clinched. 
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Note I. 
Engines, Pumps, and other Fixtures. 

The Engines, one on each side, are horizontal, and of twenty-horse power, and placed on the guards. 
The Boiler is of the locomotive kind, and placed at one end of the engine, with the furnace on one side. 
The Pumps, twenty in number on each side, are made of plank five inches thick, and fastened with inch-iron 
screw-bolts, passing through and through all the parts; they are ten feet long with two feet square chambers, 
and three feet stroke ; sixteen of the pumps are placed in the main pump-well, directly under the engine, and 
two of them are placed in smaller wells, adjoining the main well. 

The upper and lower boxes are of composition ; the lower one is made to fit the chamber by cork, placed 
in a groove, and the upper one is leathered, a ring screwing down upon it. The valves are of the kind called 
"butterfly valves," and also of composition. The guide rod is of iron, and the connecting is, also of iron. 

The pumps are driven by gearing and shafting, the shaft running the whole length; the pumps are 
thrown in and out of gear by clutches. At the end of the shaft is a windlass, by which the gates at each 
end of the Dock are opened. The chains by which the gates are opened are five-eighths. The forward gate 
is hoisted perpendicularly out of the bitts by means of the chain and windlass, and then lowered down into 
the water when a vessel is to be hoisted out of the Dock, and again hoisted in its place when the Dock is 
sunk to float the vessel. The pumps are so arranged as to pump out the Dock in raising a vessel with one 
engine, by means of a conductor. 

The engines, boilers, and machinery attached' to them^ are inclosed with good houses, extending out to the 
guard. The combings are six by twelve deep, and the stanchions four by six scantling, placed two feet apart, 
the car lines four by four, and the plank of the sides and top is one and a half white pine. The guard is of 
timber twelve by twelve, and the beams of the guard-deck are six by twelve, and the braces underneath the 
guards are also six by twelve, the deck of guard three inches. The beams of the guard-deck are tenoned into 
the thick strakes of the Dock, and into the guard — the tenon being four inches, and fastened with one and a 
quarter treenails. The braces are tenoned into the second thick strake, and also bolted through into the ribs 
of the Dock. There is a rail on each side of the Dock five feet high. The whole surface of the Dock, inside 
and out, above the lower parts of the windows, is planed, and painted with two coats of lead color. The 
Dock is furnished with centering beams. It is also furnished with solid bilge blocks. The wall-shoring 
against the altars is furnished in accordance with the plans of the stone docks at Boston or Norfolk. All 
the gates, or valves, for the passage of water, are geared, so that one man can open or close them. This 
description also applies to the engines, pumps, and fixtures of the Pensacola Dock. 
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Specifications for Basin and Gate. 

The stone basin is one hundred and twenty feet wide, and three hundred and sixty-five feet long, having, 
on three sides, walls of granite masonry thirteen feet high, six feet thick at bottom, and three at top, batter- 
ing three feet in the whole height. The walls are built up to low- water mark, with split granite; above that 
height, with granite well cut. 

The depth of water in this basin at high water is ten feet over the projecting courses of the stone on 
which the Dock rests. The foundation of the basin is formed of round twelve-inch piles, driven four feet 
apart, and capped with twelve by twelve timber, and five-inch yellow-pine plank secured to them in the 
firmest manner. There are double this number of piles under the courses of granite projections. 

The platform is caulked with wedges of soft wood, four courses of hewn granite, twelve by twelve, is laid 

in cement upon the platform along the middle of the basin in the direction of its length. Two other courses, 

twelve by eighteen wide, are laid in the same direction, on each side, twenty feet from the central courses, 

forming level projections, or granite stringers, on which rests the Dock. The spaces between the courses of 

granite and the spaces out to the side-walls are filled with concrete six inches deep. There are three courses 

of stone across the bottom, at the outer end of the basin ; the inner course is twelve inches thick, and forms 

a shoulder for the gate to bear against. The two outer courses are six inches thick; all these courses are 

fastened with seven-eighths copper bolts, two in each stone, driven down into the timber below. There is a 

groove in the outer end of the side- walls of the basin, two feet broad and one foot deep, to receive the boat gate. 

The basin is inclosed with a boat gate. Its depth from the under side of the keel is thirteen feet, its 

breadth on deck twelve feet, and its length one hundred and twenty -eight feet; reaching across the mouth of 

the basin, its ends fitting into the grooves in the side walls -of the basin; the keel is two feet broad by 

sixteen inches deep; the ends or stem pieces are two feet square, with an apron to back them, eighteen by 

eighteen inches; the keelson is two feet broad and eighteen inches deep; the ribs are twelve inches deep and 

eight inches broad, placed two feet apart and jogged into the keelson. It is planked up with four by twelve 

plank, the upper course or gunwale is twelve by twenty-four deep, and in connection with the deck beams 

forms the deck frame. The ribs are fastened at their upper ends to the gunwale, by inch iron screw-bolts. 

The deck beams are eight inches wide and ten inches deep ; they are placed four feet apart from centres, 
and cross diagonally ; one set of beams cross another, halved where they cross, the ends being let down flush 
into the thick gunwale ; the deck plank is three inches by twelve. Half-way between the deck beams and the 
keel there are beams across, of eight by eight scantling, resting on clamps Tunning the whole length. There 
is a wicket gate of two feet square, so arranged that one man can open and close it. The boat is treenailed 
and copper fastened as fully as the best merchant vessels of like tonnage. It is coppered with twenty-four 
ounce copper up to eleven feet, and has all the necessary machinery and rigging for its use. 
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Note K. 
Experiments on Bearing Piles of Basin. 

There were eight different experiments performed upon seven piles that had been driven for the founda- 
tions of the basin at the Pensacola Navy Yard, by the order of the Department, by first applying ten tons, or 
more, to each of the seven piles, and then applying a sufficient power to one of the same, to withdraw it from 
the sand. 

The first pile tested, had been driven six days; the others, two months previous. These piles were selected 
from the foundation piles, which had been driven prior to the time of the experiments, as being an average 
of the lot, both with regard to size and depth in sand. The nearest pile to them were other foundation piles, 
four feet distant. The depth of excavation of sand, taken at the average of the tops of the seven piles, was 
eleven feet five inches below ordinary high water ; to which level, the cap timbers are placed. The piles were 
all yellow-pine, thirty feet long before driving, and average thirteen inches diameter at the middle of their 
lengths, round and bark on. Length of square point, from two to two and a half feet. Every pile banded 
with a hoop of best bar-iron, three by one inch, and driven in all cases without a follower. Average depth 
of piles in compact sand, fifteen feet. Average number of blows given each pile with a four thousand and 
eighty-seven pound hammer, sixty : nine; with a four thousand four hundred and seventy-eight pound hammer, 
sixty -four; and all the blows given at the rate of two and a half per minute. Theoretically the amount of 
force required to drive each pile is equal to five thousand five hundred tons. The average length of leaders 
used in piling machines was sixty feet. 

The more time occupied in driving a pile the greater the number of blows required. In the experiments 
made to ascertain the comparative settlement of piles, note should be made of the time which passes between 
the successive blows of the hammer. The results of a few experiments upon the piles driven for that basin, 
showed that piles which settled six-tenths of an inch per blow of a four thousand and eighty-seven pound 
hammer, falling ten feet one day, were found to settle one-eighth, one-half, and six- tenths of an inch, by three 
similar and successive blows, applied the following day ; the three blows being given in one minute. The nature 
of the sand at that yard, is such, that if allowed to remain undisturbed about the pile a short time, the 
power required to move the pile in any direction is very much increased. 

The first experiment was tried on the 17th of May, 1851, when a power of twenty-three thousand eight 
hundred and fifty pounds was applied to one pile five minutes without moving the pile. In this experiment, 
a lever of the first order was employed, one foundation pile forming the fulcrum, and a large pile hammer 
placed on the long arm of the lever producing the power. 

On the 20th of the same month, the second experiment was made, by applying a power of twenty thou- 
sand pounds jbo another pile, with a lever of the second order, with a steelyard to weigh the power at the long 
arm of the lever. 
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On the 21st, the third pile was subjected to the same strain for five minutes. 

On the 22d, the fourth pile resisted the same power five minutes. There was then applied to this pile, 
fourteen tons for several minutes. Three other piles were subsequently tried, and resisted each ten tons power 
for five minutes. 

On the 23d of May, the experiment of pulling of the piles was commenced, beginning with ten tons, (ap- 
plied to pile number four, as above noted,) and increasing the power one ton every two minutes, i. e., after ten 
tons had been applied for two minutes, eleven tons was applied for two minutes, then twelve tons, and so on, 
until fifteen tons power had been tried, when a hook of the steelyards broke. The 26th of same month, the 
experiment was resumed, after improving the apparatus for increasing the power, beginning with ten tons again, 
and gradually adding ton by ton, until there was thirty-one and a half tons, upward strain, acting against the 
pile. That experiment lasted one hour and forty minutes, during which time the power upon the pile was 
constant. There was afterwards a gradual increase of power to thirty-nine tons, without moving the pile; it 
then resisted forty tons for half a minute, when it began to rise very slowly; forty-one tons was then applied 
for one and two-thirds minutes ; then forty-one and a half tons, for half a minute, the pile meanwhile moving 
upwards at the rate of one-twelfth of an inch per minute. The experiment of applying forty, forty-one, and 
forty-one and a half tons, occupied half an hour, during which, the strain being constant, the pile was moved 
two and a half inches. It was then subjected to a strain of thirty tons for eighteen hours, and was not moved 
by it ; after which, by adding from thirty -two to thirty-seven tons, the pile was moved in one hour, three inches ; 
and after it had been moved upwards about six inches, a power of twenty -five tons was allowed to remain on 
it for two days, and did not move it. This pile was afterwards entirely withdrawn from the sand. Its 
extreme length was twenty-nine feet, length of the part which had been in sand sixteen feet, including the 
sharpening point two feet long. One foot in depth about this pile was loose sand, which had been once exca- 
vated and fallen back. The average diameter of the part in sand, thirteen and a half inches, including the 
bark. The bark remained on the entire pile, except on three and a half feet of its pointed end, and was 
smoother apparently by the friction of the sand. There was no sand adhering to the pile except on the sides 
of the point, where there was a little sand apparently mixed with the turpentine or pitch of the yellow-pine 
stick. The pile weighed one thousand six hundred and thirty-two pounds. 

The engineer (Mr. Dow) estimates, that this pile would have resisted a greater strain than forty tons, had 
it been applied more steadily, and without jarring the lever, and had all the work on the basin been stopped 
at the time; as the blows of the piling hammers jar the crust of the earth about the basin foundations for 
several hundred feet around. 

A single foundation pile, used as a fulcrum for the lever, sustained at the most during the experiment, 
thirty-eight and ninety -six hundredths tons weight without settlement. This established a fact incidentally, 
although it is much less than what one pile is capable of sustaining. 

The weight of water of Pensacola Bay, weighed at six different times, averaged sixty-three pounds per 
cubic foot. The water in the basin is fresh. 
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All these experiments were witnessed by James Herron, Engineer of the Yard and Superintendent of the 
Basin, and six of them, including the final pulling of one pile, by Captain John T, Newton, Commandant of 
the Pensaeola Navy Yard. The result being considered satisfactory, the work of constructing the foundations 
of the Basin was resumed upon the original plan, and has been completed according to the contract and 
specifications. 
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Weisbach's Mechanics. 

New and Revised Edition. 

8vo. Cloth. $10.00. 
A MANUAL OF THE MECHANICS OE ENGINEEKING, 
and of the Construction of Machines. By Julius Weisbach, Ph. 
D. Translated from the fourth augmented and improved Ger- 
man edition, by Eckley B. Coxe, A.M., Mining Engineer. Vol. 
I. — Theoretical Mechanics. 1,100 pages, and 902 wood-cut 
illustrations. 

Abstract of Contents. — Introduction to the Calculus — The General 
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of Motion — Mechanics, or the G-eneral Physical Theory of Motion - Statics of 
Bigid Bodies— The Application of Statics to Elasticity and Strength— Dynam- 
ics of Eigid Bodies -Statics of Fluids -Dynamics of Fluids— The Theory 
of Oscillation, etc. 

" The present edition is an entirely new work, greatly extended and very 
much improved. It forms a. text-book which must find its way into the hands, 
not only of every student, but of every engineer who desires to refresh his mem- 
ory or acquire clear ideas on doubtful points.''— Manufacturer and Builder. 

" We hope the day is not far distant when a thorough course of study and 
education as such shall be demanded of the practising engineer, and with this 
view we are glad to welcome this translation to our tongue and shores of one 
of the most able of the educators of Europe."— The Technologist. 
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Francis 9 Lowell Hydraulics. 

Third Edition, 
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LOWELL HYDEAULIO EXPERIMENTS — being a Selec- 
tion from Experiments on Hydraulic Motors, on the Mow of 
Water over Weirs, and in Open Canals of Uniform Rectangular 
Section, made at Lowell, Mass. By J. B. Francis, Civil Engineer. 
Third edition, revised and enlarged, including many New Ex- 
periments on Gauging Water in Open Canals, and on the Elow 
through Submerged Orifices and Diverging Tubes. With 23 
copperplates, beautifully engraved, and about 100 new pages of 
text. 

The work is divided into parts. Part I., on hydraulic motors, includes 
ninety-two experiments on an improved Fourneyron Turbine Water-Wheel, 
of about two hundred horse-power, with rules and tables for the construction 
of similar motors ; thirteen experiments on a model of a centre-vent water- 
wheel of the most simple design, and thirty-nine experiments on a centre-vent 
water-wheel of about two hundred and thirty horse-power. 

Part II. includes seventy-four experiments made for the purpose of deter- 
mining the form of the formula for computing the flow of water over weirs ; 
nine experiments on the effect of back-water on the flow over weirs; eighty- 
eight experiments made for the purpose of determining the formula for com- 
puting the flow over weirs of regular or standard forms, with several tables 
of comparisons of the new formula with the results obtained by former experi- 
menters; five experiments on the flow over a dam in which the crest was of the 
same form as that built by the Essex Company across the Merrimack Biver at 
Lawrence, Massachusetts ; twenty-one experiments on the effect of observing 
the depths of water on a weir at different distances from the weir ; an exten- 
sive series of experiments made for the purpose of determining rules for 
gauging streams of water in open canals, with tables for facilitating the same ; 
and one hundred and one experiments on the discharge of water through sub- 
merged orifices and diverging tubes, the whole being fully illustrated by 
twenty-three double plates engraved on copper. 

In 1855 the proprietors of the Locks and Canals on Merrimack River con- 
sented to the publication of the first edition of this work, which contained a 
selection of the most important hydraulic experiments made at Lowell up to 
that time. In this edition the principal hydraulic experiments made there, 
subsequent to 1855, have been added, including the important series above 
mentioned, for determining rules for the gauging the flow of water in open 
canals, and the interesting series on the flow through a submerged Venturis 
tube, in which a larger flow was obtained than any we find recorded. 
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Francis on Oast-Iron Pillars. 

8vo. Cloth. $2.00. 

ON THE STEENGTH OF CAST-IEON PILLAES, with Tables 
for the use of Engineers, Architects, and Builders. By James B. 
Francis, Civil Engineer. 
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Second Edition. 
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IEON TEUSS BEIDGES FOE EAILEOADS. The Method of 
Calculating Strains in Trusses, with a careful comparison of the 
most prominent Trusses, in reference to economy *in combination, 
etc., etc. By Brevet Colonel William E. Merrill, U.S.A., 
Major Corps of Engineers. Nine lithographed plates of illustra- 
tions. 

" The work before us is an attempt to give a basis for sound reform in this 
feature of railroad engineering, "by throwing ' additional light upon the 
method of calculating the maxima strains that can come upon any part of a 
bridge truss, and upon the manner of proportioning each part, so that it shall 
be as strong relatively to its own strains as any other part, and so that the 
entire bridge may be strong enough to sustain several times as great strains 
as the greatest that can come upon it in actual use/ " — Scientific American. 

" The author has presented his views in a clear and intelligent manner, and 
the ingenuity displayed in coloring the figures so as to present certain facts 
to the eye forms no inappreciable part of the merits of the work. The reduc- 
tion of the * formulse for obtaining the strength, volume, and weight of a cast- 
iron pillar under a strain of compression,' will be very acceptable to those who 
have occasion hereafter to make investigations involving these conditions. As 
a whole, the work has been well done." — Railroad Gazette, Chicago. 



Humberts Strains in Girders. 

18mo. Cloth. $2.50. 

A HANDY BOOK EOE THE CALCULATION OF STEAINS 
IN GIEDEES and Similar Structures, and their Strength, con- 
sisting of Formulae and Corresponding Diagrams, with, numerous 
details for practical application. By William Humber. Fully 
illustrated. 
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Shreve on Bridges and Roofs. 

8vo, 87 wood-cut illustrations. Cloth. $5.00. 

A TREATISE ON THE STRENGTH OF BRIDGES AND 

ROOFS — comprising the determination of Algebraic formulas 
for Strains in Horizontal, Inclined or Rafter, Triangular, Bow- 
string, Lenticular and other Trusses, from fixed and moving 
loads, with practical applications and examples, for the use of 
Students and Engineers. By Samuel H. Shreve, A.M., Civil 
Engineer. Nearly ready. 

The rules for the determination of strains given in this work, in the shape 
of formulas, are deduced from a few well-known mechanical laws, and are n<3t 
based upon assumed conditions; the processes are given and applications 
made of the results, so that it is equally valuable as a text-book for the 
Student and as a manual for the Practical Engineer. Among the examples 
are the G-reithausen Bridge, the Kuilemberg Bridge, a bridge of the Saitash 
type, and many other compound trusses, whose strains are calculated by 
methods which are not only free from the use of the higher mathematics, but 
are as simple and accurate, and as readily applied, as those which are used in 
proportioning a Warren Girder or other simple truss. 



The Kansas City Bridge. 

4to. Cloth. $6.00 

WITH AN ACCOUNT OF THE EEGIMEN OE THE MIS- 
SOUEI BIVER, and ' a description of the Methods used for 
Founding in that Kiver. By 0. Chanttte, Chief Engineer, and 
George Moeison, Assistant Engineer. Illustrated with five 
lithographic views and twelve plates of plans. 

Illustrations. 



Views. — View of the Kansas City 
Bridge, August 2, 1869. Lowering 
Caisson No. 1 into position. Caisson 
for Pier No. 4 brought into position. 
View of Foundation Works, Pier No. 
4 Pier No. 1. 

Plates. — I. Map showing location 
of Bridge. II. Water Record— Cross 
Section of River — Profile of Crossing 
— -Pontoon Protection. III. Water 
Deadener — Caisson No. 2 — Founda 



tion Works, Pier No. 3. IV. Founda- 
tion Works, Pier No. 4. V. Founda- 
tion Works, Pier No. 4. VI. Caisson 
No. 5— Sheet Piling at Pier No. 6— 
Details of Dredges — Pile Shoe — Beton 
Box. VII. Masonry — Draw Protec- 
tion — False Works between Piers 3 
and 4. VIII. Floating Derricks. 

IX. General Elevation — 176 feet span. 

X. 248 feet span. XL Plans of Draw. 
XII. Strain Diagrams. 
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Clarke's Quincy Bridge. 

4to. Cloth. $7.50. 

DESCEIPTION OF THE IKON EAILWAY Bridge across the 
Mississippi Biver at Quincy, Illinois. By Thomas Curtis Cearke, 
Chief Engineer. Illustrated with twenty-one lithographed 
plans. 

Illustrations. 



Plates. — General Plan of Missis- 
sippi River at Quincy, showing loca- 
tion of Bridge. Ha. General Sections 
of Mississippi River at Quincy, show- 
ing location of Bridge. lib. General 
Sections of Mississippi River at Quin- 
cy, showing location of Bridge. III. 
General Sections of Mississippi River 
at Quincy, showing location of Bridge. 
IV. Plans of Masonry. V. Diagram 
of Spans, showing the Dimensions, 
Arrangement of Panels, ebc. VI. Two 
hundred and fifty feet span, and de- 
tails. VII. Three hundred and sixty 
feet Pivot Draw. VIII. Details of 
three hundred and sixty feet Draw. 
IX. Ice- Breakers, Foundations of Piers 
and Abutments, Water Table, and 



Curve of Deflections. X. Founda- 
tions of Pier 2, in Process of (Con- 
struction. XI. Foundations of Pier 
3, and its Protection. XII. Founda- 
tions of Pier 3, in Process of Construc- 
tion, and Steam Dredge. XIII. Foun- 
dations of Piers 5 to 18, in Process 
of Construction. XIV. False "Works, 
showing Process of Handling and Set- 
ting Stone. XV. False Works for 
Raising Iron Work of Superstructure. 
XVI. Steam Dredge used in Founda- 
tions 9 to 18. XVII. Single Bucket 
Dredge used in Foundations of Bay 
Piers. XVIII. Saws used for Cut- 
ting Piles under water. XIX. Sand 
Pump and Concrete Box. XX Ma- 
sonry Travelling Crane. 



Whipple on Bridge Building. 

8vo, Illustrated. Cloth. $4.00. 

AN ELEMENTAEY AND PEACTICAL TEEATISE . ON 
BEIDGE BUILDING. An enlarged and improved edition of 
the Author's original work. By S. Whipple, C. E., Inventor of 
the Whipple Bridges, &c. 

The design has been to develop from Fundamental Principles a system easy 
of comprehension, and such as to enable the attentive reader and student to 
judge understandingly for himself, as to the relative merits of different plans 
and combinations, and to adopt for use such as may be most suitable for the 
cases he may have to deal with. 

It is hoped the work may prove an appropriate Text-Book upon the subject 
treated of, for the Engineering Student, and a useful manual for the Practic- 
ing Engineer and Bridge Builder. 
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THE THEORY OE STRAINS IN GIRDERS and Similar Struc- 
tures, with Observations on the Application of Theory to Practice, 
and Tables of Strength and other Properties of Materials. By 
Binden B. Stoney, B. A. 



Roebling's Bridges. 

Imperial folio. Cloth. $25.00. 

LONG AND SHORT SPAN RAILWAY BRIDGES. By John 
A. Roebling, 0. E. Illustrated with large copperplate engrav- 
ings of plans and views. 

List of Plates 
1. Parabolic Truss Railway Bridge. 2, 3, 4, 5, 6. Details of Parabolic 
Truss, with centre span 500 feet in the clear. 7. Plan and View of a Bridge 
over the Mississippi River, at St. Louis, for railway and common travel. 8, 9, 
10, 11, 12. Details and View of St. Louis Bridge. 13. Railroad Bridge over 
the Ohio. 

Diedrichs' Theory of Strains. 

8vo. Cloth. $5.00. 

A Compendium for the Calculation and Construction of Bridges, 
Roofs, and Cranes, with the Application of Trigonometrical 
Notes. Containing the most comprehensive information in re- 
gard to the Resulting Strains for a permanent - t Load, as also 
for a combined (Permanent and Rolling) Load. In two sections, 
adapted to the requirements of the present time. By John Died- 
kichs. Illustrated by numerous plates and diagrams, 

" The want of a compact, universal and popular treatise on the Construc- 
tion of Hoofs and Bridges— especially one treating of the influence of a varia- 
ble load— and the unsatisfactory essays of different authors on the subject, 
induced- me to prepare this work." 
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Whilden's Strength, of Materials. 

12mo. Cloth. $2.00. 

ON THE STEENGTH OF MATEEIALS used in Engineering 
Construction. By J. K. Whilden. 



Oampin on Iron Roofs. 

Large 8vo. Cloth. $3.00. 

ON THE CONSTEUOTION OE IEON EOOES. A Theoretical 
and Practical Treatise. By Eeancis Campin. With wood-cuts 
and plates of Eoofs lately executed. 

" The mathematical formulas are of an elementary kind, and the process 
admits of an easy extension so as to embrace the prominent varieties of iron 
truss bridges. The treatise, though of a practical scientific character, may be 
easily mastered by any one familiar with elementary mechanics and plane 
trigonometry ." 

Holley's Railway Practice. 

1 vol. folio. Cloth. $12.00. 

AMEEICAN AND EUEOPEAN EAILWAY PEAOTICE, in 

the Economical Generation of Steam, including the materials 
and construction of Coal-burning Boilers, Combustion, the Varia- 
ble Blast, Vaporization, Circulation, Super-heating, Supplying 
and Heating Eeed- water, &c, and the adaptation of Wood and 
Coke-burning Engines to Coal-burning ; and in Permanent Way, 
including Eoad-bed, Sleepers, Eails, Joint Eastenings, Street 
Eailways, &c, &c. By Alexander L. Holley, B. P. With 77 
lithographed plates. 

" This is an elaborate treatise by one of our ablest civil engineers, on the con- 
struction and use of locomotives, with a few chapters on the building of Rail- 
roads. * * * All these subjects are treated by the author, who is a 
first-class railroad engineer, in both an intelligent and intelligible manner. The 
facts and ideas are well arranged, and presented in a clear and simple style, 
accompanied by beautiful engravings, and we presume the work will be regard- 
ed as indispensable by all who are interested in a knowledge of the construc- 
tion of railroads and rolling stock, or the working of locomotives." — Scientific 
American, 
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Henrici's Skeleton Structures. 

8vo, Cloth. $3.00. 

SKELETON STEUCTUEES, especially in their Application to 
the building of Steel and Iron Bridges. By Olaits Henrici. 
With folding plates and diagrams. 

By presenting these general examinations on Skeleton Structures, with 
particular application for Suspended Bridges, to Engineers, I venture to ex- 
press the hope that they will receive these theoretical results with some confi- 
dence, even although an opportunity is wanting to compare them with practi- 
cal results. O. H. 



Useful Information for Railway Men. 



Pocket form. Morocco, gilt, $2.00. 



Compiled by W. G. Hamilton, Engineer, 
and enlarged. 570 pages. 



Third edition, revised 



" It embodies many valuable formulae and recipes useful for railway men, 
and, indeed, for almost every class of persons in the world. The * informa- 
tion ' comprises some valuable formulae and rules for the construction of 
boilers and engines, masonry, properties of steel and iron, and the strength 
of materials generally." — Railroad Gazette, Chicago, 



Brooklyn Water Works. 

1 vol. folio. Cloth. $20.00. 

A DESCEIPTIVE ACCOUNT OF THE CONSTRUCTION OF 
THE WOEKS, and also Eeports on the Brooklyn, Hartford, 
Belleville, and Cambridge Pumping Engines. Prepared and 
printed by order of the Board of Water Commissioners. With 
59 illustrations. 

Contents. — Supply Ponds — The Conduit —Eidgewood Engine House and 
Pump Well — Eidgewood Engines — Eorce Mains — Eidgewood Eeservoir — 
Pipe Distribution — Mount Prospect Eeservoir — Mount Prospect Engine 
House and Engine—Drainage Grounds — Sewerage "Works — Appendix. 
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Zirkwood on Filtration. 

4to. Cloth. $15.00. 

BEPOBT ON THE FILTBATION OF BIVEB WATEBS, for 

the Supply of Cities, as practised in Europe, made to the Board 
of "Water Commissioners of the City of St. Louis. By James P. 
Kirkwood. Illustrated by 30 double-plate engravings. 

Contents. — Report on Filtration — London "Works, General — Chelsea 
Water Works and Filters — Lambeth Water Works and Filters — Southwark 
and Vauxhall Water Works and Filters — Grand Junction Water Works and 
Filters — West Middlesex Water Works and Filters — New River Water 
Works and Filters — East London Water Works and Filters — Leicester Water 
Works and Filters — York Water Works and Filters — Liverpool Water Works 
and Filters — Edinburgh Water Works and Filters — Dublin Water Works 
and Filters — Perth Water Works and Filtering Gallery — Berlin Water 
Works and Filters — Hamburg Water Works and Reservoirs — Altona Water 
Works and Filters — Tours Water Works and Filtering Canal — Angers Water 
Works and Filtering Galleries — Nantes Water Works and Filters — Lyons 
Water Works and Filtering Galleries — Toulouse Water Works and Filtering 
Galleries — Marseilles Water Works and Filters — Genoa Water Works and 
Filtering Galleries — Leghorn Water Works and Cisterns — Wakefield Water 
Works and filters — Appendix. 



Tanner on Roll-Turning. 

1 vol. 8vo. and 1 vol. plates. $10.00. 

A TBEATISE ON BOLL-TTJBNING FOB THE MANUF AC- 
TUBE OF IBON. By Peter Ttjnner. Translated and adapted. 
By John B. Peabse, of the Pennsylvania Steel Works. With 
numerous wood-cuts, 8vo., together with a folio atlas of 10 litho- 
graphed plates of Bolls, Measurements, &c. 

" We commend this book as a clear, elaborate, and practical treatise upon 
the department of iron manufacturing operations to which ifc is devoted. 
The writer states in his preface, that for twenty-five years he has felt the 
necessity of such a work, and has evidently brought to its preparation the 
fruits of experience, a painstaking regard for accuracy of statement, and a 
desire to furnish information in a style readily understood. The book should 
be in the hands of every one interested, either in the general practice of 
mechanical engineering, or the special branch of manufacturing operations to 
which the work relates.' ' — American Artisan. 
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GKLyim on the Power of Water. 

12mo. Cloth. $1.00. 

A TEEATISE ON THE POWEE OF WATEE, as applied to 
drive Flour Mills, and to give motion to Turbines- and other 
Hydrostatic Engines. By Joseph Gxynn, F.E. S. Third edition, 
revised and enlarged, with numerous illustrations. 



Hewson on Embankments. 

8vo. Cloth. $2.00. 

PEINC1PLES AND PEAOTIOE OF EMBANKING LANDS 
from Eiver Floods, as applied to the Levees of the Mississippi. 
By "William Hewson, Civil Engineer. 

" This is a valuable treatise on the principles and practice of embanking 
lands from river floods, as applied to the Levees of the Mississippi, by a highly 
intelligent and experienced engineer. The author says it is a first attempt 
to reduce to order and to rule the design, execution, and measurement of the 
Levees of the Mississippi. It is a most useful and needed contribution to 
scientific literature. — Philadelphia Evening Journal. 



Grnner on Steel. 

8vo. Cloth. $3.50. 

THE MANUFAOTUEE OF STEEL. By M. L. Grttner, trans- 
lated from the French. By Lenox Smith, A. M., E. M., with an 
. appendix on the Bessemer Process in the United States, by the 
translator. Illustrated by lithographed drawings and wood-cuts. 

" The purpose of the work is to present a careful, elaborate, and at the 
same time practical examination into the physical properties of steel, as well 
as a description of the new processes and mechanical appliances for its manufac- 
ture. The information which it contains, gathered from many trustworthy- 
sources, will be found of much value to the American steel manufacturer, 
who may thus acquaint himself with the results of careful and elaborate ex- 
periments in other countries, and better prepare himself for successful com- 
petition in this important industry with foreign makers. The fact that this 
volume is from the pen of one of the ablest metallurgists of the present day, 
cannot fail, we think, to secure for it a favorable consideration. — Iron Age, 
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Bauerman on Iron. 

12mo. Cloth. $2.00. 

TKEATISE ON THE METALLURGY OE IEON. Contain- 
ing outlines of the History of Iron Manufacture, methods of 
Essay, and analysis of Iron Ores, processes of manufacture of 
Iron and Steel, etc., etc. By H. Batjeemak. Eirst American 
edition. Bevised and enlarged, with an appendix on the Martin 
Process for making Steel, from the report of Abram S. Hewitt. 
Illustrated with numerous wood engravings. 

" This is an important addition to the stock of technical works published in 
this country. It embodies the latest facts, discoveries, and processes con- 
nected with the manufacture of iron and steel, and should be in the hands of 
every person interested in the subject, as well as in all technical and scientific 
libraries."-*- Scientific American, 



Auchincloss on the Slide Valve. 

8vo. Cloth. $3.00. 

APPLICATION OF THE SLIDE VALVE and Link Motion to 
Stationary, Portable, Locomotive and Marine Engines, with new 
and simple methods for proportioning the parts. By William 
S. Auchincloss, Civil and Mechanical Engineer. Designed as 
a hand-book for Mechanical Engineers, Master Mechanics, 
Draughtsmen and Students of Steam Engineering. All dimen- 
sions of the valve are found with the greatest ease by means of 
a Printed Scale, and proportions of the link determined without 
the assistance of a model. Illustrated by 37 wood-cuts and 21 
lithographic plates, together with a copperplate engraving of the 
Travel Scale. 

All the matters we have mentioned are treated with a clearness and absence 
of unnecessary verbiage which renders the work a peculiarly valuable one. 
The Travel Scale only requires to be known to be appreciated. Mr. A. writes 
so ably on his subject, we wish he had written more. London En- 
gineering. 

"We have never opened a work relating to steam which seemed to us better 
calculated to give an intelligent mind a clear understanding of the depart- 
ment it discusses. — Scientific American. 
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Slide Valve by Eccentrics, by Prof. 
0, "W7 MacCord. 

4to. Illustrated. Cloth, $ 

A PEACTICAL TEEATISE ON THE SLIDE YALYE BY 

ECCENTRICS, examining by methods, the action of the Eccen- 
tric upon the Slide Yalve, and explaining the practical proces- 
ses of laying out the movements, adapting the valve for - its 
various duties in the steam-engine. Eor the use of Engineers, 
Draughtsmen, Machinists, and Students of valve motions in 
general. By C. W. MacCord, A. M., Professor of Mechanical 
Drawing, Stevens' Institute of Technology, Hoboken, N J. 



Stillman's Steam-Engine Indicator. 

12mo. Cloth. $1.00. 

THE STEAM-ENGINE INDICATOR, and the Improved Mano- 
meter Steam and Yacuum Gauges ; their utility and application 
By Paul Stillman. New edition. 



Bacon's Steam-Engine Indicator. 

12mo. Cloth. $1.00. Mor. $1.50. 

A TREATISE ON THE RICHARDS STEAM-ENGINE IN- 
DICATOR, with directions for its use. By Chables T. Porter. 
Revised, with notes and large additions as developed by Amer- 
ican Practice, with an Appendix containing useful formulae and 
rules for Engineers. By F. W. Bacon, M. E., Member of the 
American Society of Civil Engineers. Illustrated. 

In this work, Mr. Porter's book has been taken as the basis, but Mr. Bacon 
has adapted it to American Practice, and has conferred a great boon on 
American Engineers. — Artisan, 



Bartol on Marine Boilers. 

8vo. Cloth. $1.50. 

TEEATISE ON THE MAEINE BOILEES OF THE UNITED 
STATES. By H. H. Babtol. Illustrated. 
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Gillmore's Limes and Cements. 

Fourth Edition. Revised and Enlargd. 

8vo. Cloth. $4.00. 

PEAOTICAL TEEATISE ON LIMES, HYDEATJLIC CE- 
MENTS, AND MOETAES. Papers on Practical Engineering, 
II. S. Engineer Department, No. 9, containing Eeports of 
numerous experiments conducted in New York City, during the 
years 1858 to 1861, inclusive. By Q. A. Gillmoee, Brig-General 
II. S. Volunteers, and Major II. S. Corps of Engineers. "With. 
numerous illustrations. 

" This work contains a record of certain experiments and researches made 
tinder the authority of the Engineer Bureau of the "War Department from 
1858 to 1861, upon the various hydraulic cements of the United States, and 
the materials for their manufacture. The experiments were carefully made, 
and are well reported and compiled. ' — Journal Franklin Institute, 



Gillmore's Coignet Beton. 

8vo. Cloth. $2.50. 

COIGNET BETON AND OTHEE AETIEICIAL STONE. By 
Q. A. Gillmoee. 9 Plates, Views, etc. 

This work describes with considerable minuteness of detail the several kinds 
of artificial stone in most general use in Europe and now beginning to be 
introduced in the United States, discusses their properties, relative merits, 
and cost, and describes the materials of which they are composed. ...» 
The subject is one of special and growing interest, and we commend the work, 
embodying as it does the matured opinions of an experienced engineer and 
expert. 



Williamson's Practical Tables. 

4to. Flexible Cloth. $2.50. 

PEAOTICAL TABLES IN METEOEOLOGY AND HYPSO- 
METEY, in connection with the use of the Barometer. By Col. 
E. S. Williamson, U. S. A. 



14 SCIENTIFIC BOOKS PUBLISHED BY 



Williamson on the Barometer. 

4to. Cloth. $15.00. 
ON THE USE OF THE BAEOMETEK ON SUBVEYS AND 

EECONNAISSANOES. Part I. Meteorology in its Connec- 
tion with Hypsometry. Part II. Barometric Hypsometry. By 
E. S. Williamson, Bvt. Lieut.-Col. U. S. A., Major Corps of 
Engineers. "With Illustrative Tables and Engravings. Paper 
No. 15, Professional Papers, Corps of Engineers. 

" San Fkancisco, Gal., Feb. 27, 1867. 
" Gen. A. A. Httmphkeys, Chief of Engineers, IT. S. Army : 

" General, — I. have the honor to submit to yon, in the following pages, the 
results of my investigations in meteorology and hypsometry, made with the 
view of ascertaining how far the barometer can be used as a reliable instru- 
ment for determining altitudes on extended lines of survey and reconnais- 
sances. These investigations have occupied the leisure permitted me from my 
professional duties during the last ten years, and I hope the results will bo 
deemed of sufficient value to have a place assigned them among the printed 
professional papers of the United States Corps of Engineers. 
" Very respectfully, your obedient servant, 

" R. S. WILLIAMSON, 
" Bvt. Lt.-Col. TJ. S. A., Major Corps of U. S. Engineers." 



Von Cotta's Ore Deposits. 

8vo. Cloth. $4.00. 
TEEATI8E ON OEE DEPOSITS. By Bebnhaed Yon Gotta, 
Professor of Geology in the Royal School of Mines, Ereidberg, 
Saxony. Translated from the second German edition, by 
Fkedekick Pbime, Jr., Mining Engineer, and revised by the 
author, "with numerous illustrations. 
" Prof. Yon Cotta of the Preiberg School of Mines, is the author of the 
best modern treatise on ore deposits, and we are heartily glad that this ad- 
mirable work has been translated and published in this country. The trans- 
lator, Mr. Frederick Prime, Jr., a graduate of Preiberg, has had in his work 
the great advantage of a revision by the author himself, who declares in a 
prefatory note ^hat this may be considered as a new edition (the third) of his 
own book. 

" It is a timely and welcome contribution to the literature of mining in 
this country,, and we are grateful to the translator for his enterprise and good 
judgment in undertaking its preparation ; while we recognize with equal cor- 
diality the liberality of the author in granting both permission and assist- 
ance." — Extract from Review in Engineering and Mining Journal, 



Plattner's Blow-Pipe Analysis. 

Second edition. Revised. 8vo. Cloth. $7.50. 

PLATTNER'S MANUAL OF QUALITATIVE AND QUAN- 
TITATIVE ANALYSIS WITH THE BLOW-PIPE. Prom 
the last German edition Be vised and enlarged. By Prof. Th. 
Richtee, of the Royal Saxon Mining Academy. Translated by 
Prof. H. B. Cornwall, Assistant in the Columbia School of 
Mines, New York ; assisted by John H. Caswell. Illustrated 
with eighty-seven wood-cuts and one Lithographic Plate. 560 
pages. 

" Plattner's celebrated work has long been recognized as the only complete 
book on Blow-Pipe Analysis. The fourth German edition, edited by Prof. 
Eichter, fully sustains the reputation which the earlier editions acquired dur- 
ing the lifetime of the author, and it is a source of great satisfaction to us to 
know that Prof. Richter has co-operated with the translator in issuing the 
American edition of the work, which is in fact a fifth edition of the original 
work, being far more complete than the last German edition." — -8iUiman f 8 
Journal. 

There is nothing so complete to be found in the English language. Platt- 
ner's book is not a mere pocket edition ; it is intended as a comprehensive guide 
to all that is at present known on the blow-pipe, and as such is really indis- 
pensable to teachers and advanced pupils. 

" Mr. Cornwall's edition is something more than a translation, as it contains 
many corrections, emendations and additions not to be found in the original. 
It is a decided improvement on the work in its German dress." — Journal of 
Applied Chemistry, 



Egleston's Mineralogy. 

8vo. Illustrated with 34 Lithographic Plates. Cloth. $4.50. 

LECTUBES ON DESCRIPTIVE MINERALOGY, Delivered 
at the School of Mines, Columbia College. By Psoeessob T. 
Egkleston. 

These lectures are what their title indicates, the lectures on Mineralogy 
delivered at the School of Mines of Columbia College. They have been 
printed for the students, in order that more time might be given to the vari- 
ous methods of examining, and determining minerals. The second part has 
only been printed. The first part, comprising crystallography and physical 
mineralogy, will be printed at some future time. 
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Pynchon's Chemical Physics* 

New Edition. Revised and Enlarged. 

Crown 8vo. Cloth. $3.00. 

INTRODUCTION TO CHEMICAL PHYSICS, Designed for the 
Use of Academies, Colleges, and High. Schools. Illustrated with, 
numerous engravings, and containing copious experiments with, 
directions for preparing them. By Thomas Buggles Pynchon, 
M.A., Professor of Chemistry and the Natural Sciences, Trinity 
College, Hartford. 

Hitherto, no work suitable for general use, treating of all these subjects 
within the limits of a single volume, could be found ; consequently the atten- 
tion they have received has not been at all proportionate to their importance. 
It is believed that a book containing so much valuable information within so 
small a compass, cannot fail to meet with a ready sale among all intelligent 
persons, while Professional men, Physicians, Medical Students, Photograph- 
ers^ Telegraphers, Engineers, and Artisans generally, will find it specially 
valuable, if not nearly indispensable, as a book of reference. 

" We strongly recommend this able treatise to our readers as the first 
work ever published on the subject free from perplexing technicalities. In 
style it is pure, in description graphic, and its typographical appearance is 
artistic. It is altogether a most excellent work." — Eclectic Medical Journal. 

" It treats fully of Photography, Telegraphy, Steam Engines, and the 
various applications of Electricity. In short, it is a carefully prepared 
volume, abreast with the latest scientific discoveries and inventions.'' — Hart- 
ford Courant. 

Plymptoxi's Blow-Pipe Analysis. 

12mo. Gloth. $2.00. 

THE BLOW-PIPE : A System of Instruction in its practical use 
being a graduated course of Analysis for the use of students, 
and all those engaged in the Examination of Metallic Combina- 
tions. Second edition, with an appendix and a copious index. 
By Geoege W. Plympton, of the Polytechnic Institute, Brooklyn. 

" This manual probably has no superior in the English language as a text- 
book for beginners, or as a guide to the student working without a teacher. 
To the latter many illustrations of the utensils and apparatus required in 
using the blow-pipe, as well as the fully illustrated description of the blow- 
pipe flame, will be especially serviceable.'' — New York Teacher. 
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lire's Dictionary, 



Sixth Edition. 

Iiondo», 1872. 
3 vols. 8vo. Cloth, |25.00. Half Russia, $37.50. 

DICTIONAEY OE AETS, MANUFACTURES, AND MINES. 
By Andbew Ure, M.D. Sixth, edition. Edited by Robert Hunt, 
E.E.S., greatly enlarged and rewritten. 



Brande and Cox's Dictionary, 

New Edition. 

London, 1872. 

3 vols. 8vo. Cloth, $20.00. Half Morocco, $27.50. 

A Dictionary of Science, Literature, and Art. Edited by W. T. 
Beande and Rev. Geo. W. Cox. New and enlarged edition. 



Watt's Dictionary of Chemistry. 

Supplementary Volume. 

8vo. Cloth. $9.00. 

This volume brings the Becord of Chemical Discovery down to .the end of 
the year 1869, including also several additions to, and corrections of, former 
results which have appeared in 1870 and 1871. 

*^* Complete Sets of the Work, New and Revised edition, including above 
supplement. 6 vols. 8vo. Cloth. $62.00. 



Rammelsfoerg's Chemical Analysis. 

8vo. Cloth. $2,25. 

GUIDE TO A COUESE OE QUANTITATIVE CHEMICAL 
ANALYSIS, ESPECIALLY OF MINEEALS AND EUE- 
NACE PEODUCTS. Illustrated by Examples. By C. E. 
Eammelsbeko. Translated by J. To wleb, M.D. 

This work has been translated, and is now published expressly for those 
students in chemistry whose time and other studies in colleges do not permit 
them to enter upon the more elaborate and expensive treatises of Fresenius 
and others. It is the condensed labor of a master in chemistry and of a prac- 
tical analyst. 
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Eliot and Storer's Qualitative 
Chemical Analysis. 

New Edition, Revised. 

12mo. Illustrated. Cloth. $1.50. 

A COMPENDIOUS MANUAL OF QUALITATIVE CHEMI- 
CAL ANALYSIS. By Chiles W. Eliot and Frank H. Stoeee. 
Revised with the Cooperation of the Authors, by William Bip- 
ley Nichols, Professor of Chemistry in the Massachusetts Insti- 
tute of Technology. 

" This Manual has great merits as a practical introduction to the science 
and the art of which it treats. It contains enough of the theory and practice 
of qualitative analysis, " in the wet way," to bring out all the reasoning in- 
volved in the science, and to 'present clearly to the student the most approved 
methods of the art. It is specially adapted for exercises and experiments in 
the laboratory; and yet its classifications and manner of treatment are so 
systematic and logical throughout, as to adapt it in a high degree to that 
higher class of students generally who desire an accurate knowledge of the 
practical methods of arriving at scientific facts." — Lutheran Observer. 

" "We wish every academical class in the land could have the benefit of the 
fifty exercises of two hours each necessary to master this book. Chemistry 
would cease to be a mere matter of memory, and become a pleasant experi- 
mental and intellectual recreation. "We heartily commend this little volume 
to the notice of those teachers who believe in using the. sciences as means *o£ 
mental discipline." — College Gourant. 



Craig's Decimal System. 

Square 32mo. Limp. 50c. 

WEIGHTS AND MEASURES. An Account of the Decimal 
. System, with Tables of Conversion for Commercial and Scientific 
Uses. By B. P. Ceaig, M. D. 

" The most lucid, accurate, and useful of all the hand-books on this subject 
that we have yet seen. It gives forty -seven tables of comparison between the 
English and French denominations of length, area, capacity, weight, and the 
Centigrade and Fahrenheit thermometers, with clear instructions how to use 
them ; and to this practical portion, which helps to make the transition as 
easy as possible, is prefixed a scientific explanation of the errors in the metric 
system, and how they may be corrected in the laboratory." — Nation. 
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Nugent on Optics. 

12mo. Cloth. $2.00 

TEEATISE ON OPTICS ; or, Light and Sight, theoretically and 
practically treated ; with the application to Fine Art and Indus- 
trial Pursuits. By E. Nugent. With one hundred and three 
illustrations. 

" This book is of a practical rather than a theoretical kind, and is de- 
signed to afford accurate and complete information to all interested in appli- 
cations of the science." — Round Table. 



Barnard's Metric System, 

8vo. Brown cloth. $3.00. 

THE METRIC SYSTEM OE WEIGHTS AND MEASURES. 

An Address delivered before the Convocation of the University of 
the State of New York, at Albany, August, 1871. By Eredekick 
A. P. Barnard, President of Columbia College, New York City. 
Second edition from the Revised edition printed for the Trustees 
of Columbia College. Tinted paper. 

m " It is the "best summary of the arguments in favor of the metric weights 
and measures with which we are acquainted, not only "because it contains in 
small space the leading facts of the case, hut "because it puts the advocacy of 
that system on the only tenable grounds, namely, the great convenience of a 
decimal notation of weight and measure as well as money, the value of inter- 
national uniformity in the matter, and the fact that this metric system is 
adopted and in general use "by the majority of civilized nations." — The Nation. 



The Young Mechanic. 

Illustrated. '12mo. Cloth. $1.75. 

THE YOUNG MECHANIC. Containing directions for the use 
of all kinds of tools, and for the construction of steam engines 
and mechanical models, including the Art of Turning in Wood 
and Metal. By the author of "The Lathe and its Uses," etc 
Erom the English edition, with corrections. 
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Harrison's Mechanic's Tool-Book. 

12mo. Cloth. $1.50. 

MECHANIC'S TOOL BOOK, with practical rules and suggestions, 
for the use of Machinists, Iron Workers, and others. By W. B. 
Harrison, Associate Editor of the " American Artisan." Illustra- 
ted with 44 engravings. 

" This work is specially adapted to meet the wants of Machinists and "work- 
ers in iron generally. It is made Tip of the work-day experience of an intelli- 
gent and ingenious mechanic^ who had the faculty of adapting tools to various 
purposes. The practicability of his plans and suggestions are made apparent 
even to the unpractised eye by a series of well-executed wood engravings." — 
Philadelphia Inquirer, 

Pope's Modern Practice of the Elec- 
tric Telegraph. 

Seventh edition. 8vo. Cloth $2.00. 

A Hand-book for Electricians and Operators. By Era^k L. Pope. 
Seventh edition. Revised and enlarged, and fully illustrated. 

Extract from Letter of Prof. Morse. 

" I have had time only cursorily to examine its contents, but this examina- 
tion has resulted in great gratification, especially at the fairness and unpre- 
judiced tone of your whole work. « 

" Your illustrated diagrams are admirable and beautifully executed. 

" I think all your instructions in the use of the telegraph apparatus judi- 
cious and correct, and I most cordially wish you success." - 

Extract from Letter of Prof. G. W. Hough, of the Dudley Observatory. 

" There is no other work of this kind in the English language that con- 
tains in so small a compass so much practical information in the application 
of galvanic electricity to telegraphy. It should be in the hands of every one 
interested in telegraphy, or the use of Batteries for other purposes." 



Morse's Telegraphic Apparatus. 

Illustrated. 8vo. Cloth. $3.00. 

EXAMINATION OE THE TELEGRAPHIC APPARATUS 
AND THE PROCESSES IN TELEGAPHY. By Samuel E. 
B. Morse, LL.D., United States Commissioner Paris Universal 
Exposition, 1867. 
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Sabine's History of the Telegraph.. 

12mo. Cloth. $1.25. 

HISTOEY AND PEOGEESS OF THE ELEOTEIO TELE- 
GEAPH, with Descriptions of some of the Apparatus. By 
Eobekt Sibine, C. E. Second edition, with additions. 

Contents. — I. Early Observations of Electrical Phenomena. II. Tele- 
graphs by Erictional Electricity. III. Telegraphs by Voltaic Electricity. 
IV. Telegraphs by Electro-Magnetism and Magneto-Electricity. V. Tele- 
graphs now in use. VI. Overhead Lines. VII. Submarine Telegraph Lines. 
VIII. Underground Telegraphs. IX. Atmospheric Electricity. 



Shaffher's Telegraph Manual. 

8vo. Cloth. $6.50. 
A COMPLETE HISTOEY AND DESCEIPTION OF THE 
SEMAPHOEIC, ELEOTEIO, AND MAGNETIC TELE- 
GEAPHS OE EUEOPE, ASIA, AEEICA, AND AMEEICA, 
with 625 illustrations. By Tal. P. Shaeenee, of Kentucky. 
New edition. 

Culley's Hand-Book of Telegraphy. 

8vo. Cloth. $5.00. 
A HAND-BOOK OF PEACTICAL TELEGEAPHY. By E. S. 

Ctjlley, Engineer to the Electric and International Telegraph 
Company. Fourth edition, revised and enlarged. 



Foster's Submarine Blasting. 

4to. Cloth. $3.50. 
SUBMAEINE BLASTING in Boston Harbor, Massachusetts — 
Eemoval of Tower and Corwin Eocks. By Johbt G. Fosteb, 
Lieutenant-Colonel of Engineers, and Breve fc Major- General, XL 
S. Army. Illustrated with seven plates. 

List of Plates.— 1. Sketch of the Narrows, Boston Harbor. 2. 
Townsend's Submarine Drilling Machine, and Working Vessel attending. 
3. Submarine Drilling Machine employed. 4. Details of Drilling Machine 
employed. 5. Cartridges and Tamping used. 6. Puses and Insulated "Wires 
7. Portable Friction Battery used. 
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Barnes 9 Submarine Warfare. 

8vo. Cloth. $5.00. 

SUBMARINE WABFABE, DEFENSIVE AND OFFENSIVE. 

Comprising a full and complete History of the Invention of the 
•Torpedo, its employment in War and results of its use. De- 
scriptions of the various forms of Torpedoes, Submarine Batteries 
and Torpedo Boats actually used in War. Methods of Ignition 
by Machinery, Contact Fuzes, and Electricity, and a full account 
of experiments made to determine the Explosive Force of Gun- 
powder under Water. Also a discussion of the Offensive Torpedo 
system, its effect upon Iron-Clad Ship systems, and influence upon 
Future Naval Wars. By Lieut. -Commander John S. Baknes, 
U. S. N. With twenty lithographic plates and many wood-cuts. 

" A book important to military men, and especially so to engineers and ar- 
tillerists. It consists of an examination of the various offensive and defensive 
engines that have been contrived for submarine hostilities, including a 'discus- 
sion of the torpedo system, its effects upon iron-clad ship-systems, and its 
probable influence upon future naval wars. Plates of a valuable character 
accompany the treatise, which affords a useful history of the momentous sub- 
ject it discusses. A great deal of useful information is collected in its pages, 
especially concerning the inventions of Scholl and Verdu, and of Jones' 
and Hunt's batteries, as well as of other similar machines, and the use in 
submarine operations of gun-cotton and nitro-glycerine." — N, Y. Times. 



Randall's Quartz Operator's Hand- 

Book. 

12mo. Cloth. $2.00. 

QTJABTZ OPEBATOB'S HAND-BOOK. By P. M. Bandall. 
New edition, revised and enlarged. Fully illustrated. 



The object of this work has been to present a clear and comprehensive ex- 
position of mineral veins, and the means and modes chiefly employed for the 
mining and working of their ores — more especially those containing gold and 
silver. 
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Mitchell's Manual of Assaying. 

8vo. Cloth. $10.00. 

A MANUAL OF PEACTICAL ASSAYING. By John Mitchell. 
Third edition. Edited by William Ceookes, E.E.S. 

In this edition are incorporated all the late important discoveries in Assay- 
ing made in this country and abroad, and special care is devoted to the very 
important Volumetric and Oolorimetric Assays, as -well as to the Blow-Pipe 



Benet's Chronoscope. 

Second Edition. 

Illustrated. 4to. Cloth. $3.00. 

ELEOTKO-BALLISTIO MACHINES, and the Sehultz Chrono- 
scope. By Lieutenant-Colonel S. Y. Benet, Captain of Ordnance, 
U. S. Army. 

Contents. — 1. Ballistic Pendulum. 2. G-un Pendulum. 3. Use of Elec- 
tricity. 4. Navez' Machine. 5. Yignotti's Machine, with Plates. 6. Benton *s 
Electro-Ballistic Pendulum, with Plates. 7. Leur's Tro-Pendulum Machine 
8. Schultz's Chronoscope, with two Plates. 



Michaelis' Chronograph. 

4to. Illustrated. Cloth. $3.00. 

THE LE BOULENG^ CHEONOGEAPH. With three litho- 
graphed folding plates of illustrations. By Brevet Captain O E. 
Michaelis, First Lieutenant Ordnance Corps, U. S. Army. 

" The excellent monograph of Captain Michaelis enters minutely into the 
details of construction and management, and gives tables of the times of flight 
calculated upon a given fall of the chronometer for all distances. Captain 
Michaelis has done good service in presenting this work to his brother officers, 
describing, as it does, an instrument which bids fair to be in constant use in 
our future ballistic experiments.'' — Army and Navy Journal. 
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Silversmith's Hand-Book. 

Fourth Edition. 

Illustrated. 12mo. Cloth. $3.00. 

A PEAOTIOAL HAND-BOOK FOE MINERS, Metallurgists, 
and Assayers, comprising the most recent improvements in the 
disintegration, amalgamation, smelting, and parting of the 
Precious Ores, with a Comprehensive Digest of the Mining 
Laws. Greatly augmented, revised, and corrected. By Julius 
Silversmith. Fourth edition. Profusely illustrated. 1 vol. 
12mo. Cloth. $3.00. 

One of the most important features of this work is that in which the 
metallurgy of the precious metals is treated of. In it the author has endeav- 
ored to embody all the processes for the reduction and manipulation of the 
precious ores heretofore successfully employed in Germany , England, Mexico, 
and the United States, together with such as have been more recently invented, 
and not yet fully tested— all of which are profusely illustrated and easy of 
comprehension. 



Simms' Levelling. 

8vo. Cloth. $2.50. 

A TEEATISE ON THE PRINCIPLES AND PRACTICE OE 
LEVELLING-, showing its application to purposes of Railway 
Engineering and the Construction of Roads, &c. By Frederick 
W. Simms, C. E. From the fifth London edition, revised and 
corrected, with the addition of Mr. Law's Practical Examples for 
Setting Out Railway Curves. Illustrated with three lithographic . 
plates and numerous wood-cuts. 

" One of the most important text-books for the general surveyor, and there 
is scarcely a question connected with levelling for which a solution would be 
sought, but that would be satisfactorily answered by consulting this volume." 
— -Mining Journal. 

" The text-book on levelling in most of our engineering schools and col- 
leges." — Engineers. 

"The publishers have rendered a substantial service to the profession, 
especially to the younger members, by bringing out the present edition of 
Mr. Simms' useful work." 
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Eads' Naval Defences. 

4to. Cloth. $5.00. 

SYSTEM OF NAVAL DEFENCES. By James B. Eads, C. E. 
Report to the Honorable Gideon Welles, Secretary of the Navy, 
February 22, 1868, with, ten illustrations. 



Stuart's Naval Dry Docks. 

Twenty-four engravings on steel. 
Fourth Edition. 

4to. Cloth. $6.00. 

THE NAVAL DRY DOCKS OF THE UNITED STATES. 
By Chaeles B. Stuart. Engineer in Chief of the United States 
Navy. 

List of Illustrations. 

Pumping Engine and Pumps— Plan of Dry Dock and Pump-*Well- Sec- 
tions of Dry Dock — Engine House— Iron Eloating Gate — Details of Floating 
Gate — Iron Turning Gate — Plan of Turning Gate — Culvert Gate — Filling 
Culvert Gates — Engine Bed — Plate, Pumps, and Culvert — Engine House 
Roof — Floating Sectional Dock — Details of Section, and Plan of Turn-Tables 
— Plan of Basin and Marine Railways — Plan of Sliding Frame, and Elevation 
of Pumps — Hydraulic Cylinder — Plan of Gearing for Pumps and End Floats 
— Perspective View of Dock, Basin, and Railway — Plan of Basin of Ports- 
mouth Dry Dock — Floating Balance Dock — Elevation of Trusses and the Ma- 
chinery — Perspective View of Balance Dry Dock 



Free Hand Drawing. 

Profusely Illustrated. 18mo. Cloth. 75 cents. 

A GUIDE TO ORNAMENTAL, Figure, and Landscape Draw- 
ing. By an Art Student. 

Contents. — Materials employed in Drawing, and how to use them — On 
Lines and how to Draw them— On Shading — Concerning lines and shading, 
with applications of them to simple elementary subjects — Sketches from Na- 
ture. 
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Minifie's Mechanical Drawing. 

Eighth Edition. 

Royal 8vo. Cloth. $4.00. 

A TEXT-BOOK OF GEOMETBIOAL DBAWING for the use 

of Mechanics and Schools, in which the Definitions and Bules of 
Geometry are familiarly explained ; the Practical Problems are 
arranged, from the most simple to the more complex, and in their 
description technicalities are avoided as much as possible. With 
illustrations for Drawing Plans, Sections, and Elevations of 
Buildings and Machinery ; an Introduction to Isometrical Draw- 
ing, and an Essay on Linear Perspective and Shadows. Illus- 
trated with over 200 diagrams engraved on steel. By Wj\i. 
Moitjte, Architect. Eighth Edition. With an Appendix on the 
Theory and Application of Colors. 

" It is the best work on Drawing that we have ever seen, and is especially a 
text-book of Geometrical Drawing for the use of Mechanics and Schools. No 
young Mechanic, such as a Machinist, Engineer, Cabinet-Maker, Millwright, 
or Carpenter, should be without it." — Scientific American. 

" One of the most comprehensive works of the kind ever published, and can- 
not but possess great value to builders. The style is at once elegant and sub- 
stantial.'' — Pennsylvania Inquirer. 

" "Whatever is said is rendered perfectly intelligible by remarkably well- 
executed diagrams on steel, leaving nothing for mere vague supposition ; and 
the addition of an introduction to isometrical drawing, linear perspective, and 
the projection of shadows, winding up with a useful index to technical terms." 
— Glasgow Mechanics' Journal. 

Sy The British Government has authorized the use of this book in their 
schools of art at Somerset House, London, and throughout the kingdom. 



Minifie's Geometrical Drawing. 

New Edition. Enlarged. 
12mo. Cloth. $2.00. 

GEOMETEIOAL DBAWING. Abridged from the octavo edition, 
for the use of Schools. Illustrated with 48 steel plates. New 
edition, enlarged. 

" It is well adapted as a text-book of drawing to be used in our High Schools 
and Academies where this useful branch of the fine arts has been hitherto too 
much neglected." — Boston Journal. 
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Bell on Iron Smelting. 

8vo. Cloth. $6.00. 

CHEMICAL PHENOMENA OE IEON SMELTING. An ex- 
perimental 1 and practical examination of the circumstances which 
determine the capacity of the Blast Furnace, the Temperature 
of the Air, and the Proper Condition of the Materials to be 
operated upon. By I. Lowthiaet Bell. 

" The reactions which take place in every foot of the blast-furnace have 
been investigated, and the nature of every step in the process, from the intro- 
duction of the raw material into the furnace to the production of the pig iron, 
has been carefully ascertained, and recorded so fully that any one in the trade 
can readily avail themselves of the knowledge acquired ; and we have no hes- 
itation in saying that the judicious application of such knowledge will do 
much to facilitate the introduction of arrangements which will still further 
economize fuel, and at the same time permit of the quality of the resulting 
metal being maintained, if not improved. The volume is one which no prac- 
tical pig iron manufacturer can afford to be without if he be desirous of en- 
tering upon that competition which nowadays is essential to progress, and 
in issuing such a work Mr. Bell has entitled himself to the best thanks of 
every member of the trade." — London Mining Journal. 



King's Notes on Steam. 

Thirteenth Edition. 

8vo. Cloth. $2.00. 

LESSONS AND PEACTICAL NOTES ON STEAM, the Steam- 
Engine, Propellers, &e., &e., for Young Engineers, Students, and 
others. By the late W. E. King, U. S. N. Eevised by Chief- 
Engineer J. W. King, TJ. S. Navy. 

" This is one of the best, because eminently plain and practical treatises on 
the Steam Engine ever published. ' — Philadelphia Press, 

This is the thirteenth edition of a valuable work of the late "W. H. King, 
TJ. S. N. It contains lessons and practical notes on Steam and the. Steam En- 
gine, Propellers, etc. It is calculated to be of great use to young marine en- 
gineers, students, and others. The text is illustrated and explained by nu- 
merous diagrams and representations of machinery . —Boston Daily Adver- 
tiser. 

Text-book at the U. S. Naval Academy, Annapolis, 
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Burgh's Modern Marine Engineering. 



One thick 4to vol. Cloth. 



).00. Half morocco. $30.00. 



MODEBN MAEINE ENGINEEBING, applied to Paddle and 
Screw Propulsion. Consisting of 36 Colored Plates, 259 Practical 
Wood-cut Illustrations, and 403 pages of Descriptive Matter, the 
whole being an exposition of the present practice of the follow- 
ing firms : Messrs. J. Penn & Sons ; Messrs. Maudslay, Sons & 
Field ; Messrs. James Watt & Co. ; Messrs. J. & G. Eennie ; 
Messrs. E. Napier & Sons ; Messrs. J. & W. Dudgeon ; Messrs. 
Eavenhill & Hodgson ; Messrs. Humphreys & Tenant ; Mr. 
J. T. Spencer, and Messrs. Forrester & Co. By N. P. Bubgh, 
Engineer. 

Principal Contents. — General Arrangements of Engines, 11 examples 
— General Arrangement of Boilers, 14 examples — General Arrangement of 
Superkeaters, 11 examples — Details of ^Oscillating Paddle Engines, 34 ex- 
amples — Condensers for Screw Engines, both Injection and Surface, 20 ex- 
amples — Details of Screw Engines, 20 examples — Cylinders and Details of 
Screw Engines, 21 examples — Slide Valves and Details, 7 examples — Slide 
Valve, Link Motion, 7 examples — Expansion Valves and Gear, 10 exam- 
ples — Details in General, 30 examples— Screw Propeller and Eittings, 13 ex- 
amples Engine and Boiler Eittings, 28 examples In relation to the Princi- 
ples of the Marine Engine and Boiler, 33 examples. 



Notices of the Press. 

"Every conceivable detail of the Marine Engine, tinder all its various 
forms, is profusely, and we must add, admirably illustrated by a multitude 
of engravings, selected from the best and most modern practice of the first 
Marine Engineers of the day. The chapter on Condensers is peculiarly valu- 
able. In one word, there is no other work in existence which will bear a 
moment's comparison with it as an exponent of the skill, talent and practical 
experience to which is due the splendid reputation enjoyed by many British 
Marine Engineers."— Engineer. 

" This very comprehensive work, which, was issued in Monthly parts, has 
just been completed. It contains large and full drawings and copious de- 
scriptions of most of the best examples of Modern Marine Engines, and it is 
a complete theoretical and practical treatise on the subject of Marine Engi- 
neering."— American Artisan. 

This is the only edition of tho above work with the beautifully colored 
plates, and it is out of print in England. 
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Bourne's Treatise on the Steam En- 
gine, 

Ninth Edition, 

Illustrated. 4to. Cloth. $15.00. 
TEEATISE ON THE STEAM ENGINE in its various applica- 
tions to Mines, Mills, Steam Navigation, Railways, and Agricul- 
ture, with the theoretical investigations respecting the Motive 
Power of Heat and the proper Proportions of Steam Engines. 
Elaborate Tables of the right dimensions of every part, and 
Practical Instructions for the Manufacture and Management of 
every species of Engine in acfoial use. By Joior Bourne, being 
the ninth edition of " A Treatise on the Steam Engine," by 
the " Artisan Club." Illustrated by thirty-eight plates and five 
hundred and forty-six wood-cuts. 

As Mr. Bourne's work has the great merit of avoiding unsound and imma- 
ture views, it may safely be consulted by all who are really desirous of ac- 
quiring trustworthy information on the subject of which it treats. During' 
the twenty -two years which have elapsed from the issue of the first edition, 
the improvements introduced in the construction of the steam engine have 
been both numerous and important, and of these Mr. Bourne has taken care 
to point out the more prominent, and to furnish the reader with such infor- 
mation as shall enable him readily to judge of their relative value. This edi- 
tion has been thoroughly modernized, and made to accord with the opinions 
and practice of the more successful engineers of the present day. All that 
the book professes to give is given with ability and evident care. The scien- 
tific principles which are permanent are admirably explained, and reference 
is made to many of the more valuable of the recently introduced engines. To 
express an opinion of the value and utility of such a work as The Artisan 
Club's Treatise on the Steam Engine, which has passed through eight editions 
already, would be superfluous ; but it may be safely stated that the work is 
worthy the attentive study of all either engaged in the manufacture of steam 
engines or interested in economizing the use of steam. — Mini7ig Journal. 



Isherwood's Engineering Precedents. 

Two Vols, in One. 8vo. Cloth. $2.50. 

ENeiNEEEING PEECEDENTS EOE STEAM MACHINERY. 
Arranged in the most practical and useful manner for Engineers. 
By B. E. Isherwood, Civil Engineer, U. S. Navy. With, illus- 
trations. 
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Ward's Steam for the Million. 

Netv and Revised Edition* 

8vo. Cloth. $1.00. 

STEAM EOE THE MILLION. A Popular Treatise on Steam 
and its Application to the Useful Arts, especially to Naviga- 
tion. By J. H. Waed, Commander U. S. Navy. New and re- 
vised edition. 

A most excellent work for the young engineer and general reader. Many 
facts relating to the management of the boiler and engine are set forth with a 
simplicity of language and perfection of detail that bring the subject home 
to the reader. — American Engineer. 



Walker's Screw Propulsion. 

8vo. Cloth. 75 cents. 

NOTES ON SCEEW PEOPULSION, its Eise and History. By 
Oapt. W. H. Walker, U. S. Navy. 

Commander Walker's book contains an immense amount of concise practi- 
cal data, and every item of information recorded fully proves that the various 
points bearing upon it have been well considered previously to expressing an 
opinion. — London Mining Journal. 



Page's Earth's Crust. 

18mo. Cloth. 75 cents. 

THE EAETH'S CEUST : a Handy Outline of Geology. 
David Page. 



By 



" Such a work as this was much wanted — a work giving in clear and intel- 
ligible outline the leading facts of the science, without amplification or irk- 
some details. It is admirable in arrangement, and clear and easy, and, at the 
same time, forcible in style. It will lead, we hope, to the introduction of 
G-eology into many schools that have neither time nor room for the study of 
large treatises." — The Museum. 
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Rogers 9 Geology of Pennsylvania. 

3 Vols. 4to, with Portfolio of Maps. Cloth. $30.00. 
THE GEOLOGY OF PENNSYLVANIA. A Government Sur- 
vey. With a general view of the Geology of the United States, 
Essays on the Coal Formation and its Fossils, and a description 
of the Coal Fields of North America and Great Britain. By 
Henry Darwin Eogers, Late - State Geologist of Pennsylvania. 
Splendidly illustrated with Plates and Engravings in the Text. 

It certainly should be in every public library throughout the country, and 
likewise in the possession of all students of Geology. After the final sale of 
these copies, the work will, of course, become more valuable. 

The work for the last five years has been entirely out of the market, but a 
few copies that remained in the hands of Prof. Rogers, in Scotland, at the 
time of his death, are now offered to the public, at a price which is even 
below what it was originally sold for when first published. 



Morfit on Pure Fertilizers. 

"With 28 Illustrative Plates. 8vo. Cloth. $20.00. 

A PEACTICAL TEEATISE ON PUBE FEETILIZEES, and 

the Chemical Conversion of Pock Guanos, Marlstones, Coprolites, 
and the Crude Phosphates of Lime and Alumina Generally, into 
various Yaluable Products. By Campbell Morfit, M.D., E.C.S. 



Sweet's Report on Coal. 

8vo. Cloth. $3.00. 

SPECIAL EEPOET ON COAL ; showing its Distribution, Classi- 
fication, and Cost delivered over different routes to various points 
in the State of New York, and the principal cities on the Atlantic 
Coast. By S. H. Sweet. With maps. 



Colburn's Gas Works of London. 

12mo. Boards. 60 cents. 

GAS WOEKS OE LONDON. By Zerah Colbukk. 
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The Useful Metals and their Alloys ; 
ScofFren, Truran, and others. 

Fifth Edition. 
8vo. Half calf. $3.75. 
THE USEFUL METALS AND THEIE ALLOYS, including 
MINING- VENTILATION, MINING JUEISPEUDENCE 
AND METALLUEGIO CHEMISTEY employed in the conver- 
sion of IEON, COPPER, TIN, ZINC, ANTIMONY, AND 
LEAD OEES, with their applications to THE INDUSTEIAL 
AETS. By John Scoeeeen, William Tetteak, William Clay, 
Eobeet Oxlakd, William Eaiebaien, W. C. Aitkin, and Wil- 
liam Yose Pickett. 



Collins 5 Useful Alloys. 

18mo. Flexible. 75 cents. 

THE PEIYATE BOOK OF USEFUL ALLOYS and Memo- 
randa for Goldsmiths, Jewellers, etc. By James E. Collins 

This little book is compiled from notes made by the Author from the 
papers of one of the largest and most eminent Manufacturing G-oldsmiths and 
Jewellers in this country, and as the firm is now no longer in existence, and the 
Author is at present engaged in some other undertaking, he now offers to the 
public the benefit of his experience, and in so doing he begs to state that all 
the alloys, etc., given in these pages may be confidently relied on as being 
thoroughly practicable. 

The Memoranda and Receipts throughout this book are also compiled 
from practice, and will no doubt be found useful to the practical jeweller. 
—Shirley, July, 1871. 

Joynson's Metals Used in Construction. 

12mo. Cloth. 75 cents. 

THE METALS USED IN CONSTEUCTION : Iron, Steel, 
Bessemer Metal, etc., etc. By Feancis Heebeet Joynson. Il- 
lustrated. 

" In the interests of practical science, we are bound to notice this work ; 
and to those who wish further information, we should say, buy it ; and the 
outlay, we honestly believe, will be considered well spent." — Scientific 
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Holley's Ordnance and Armor. 

493 Engravings. Half Roan, $10.00. Half Russia, $12.00. 

A TEEATISE ON OEDNANCE AND AEMOE— Embracing 
Descriptions, Discussions, and Professional Opinions concerning 
the Mateeial, Fabrication", Eequirements, Capabilities, and En- 
durance of European and American Guns ? for Naval, Sea Coast, 
and Iron-clad Warfare, and their Eifling, Projectiles, and 
Breech-Loading; also, Eesults of Experiments against Armor, 
from Official Eecords, with an Appendix referring to Grim-Cotton, 
Hooped (runs, etc., etc. By Alexander L. Holley, B. P. 948 
pages, 493 Engravings, and 147 Tables of Eesults, etc. 

Contents. 

Chapter I. — Standard Grins and their Fabrication Described : Section 1. 
Hooped Guns ; Section 2. Solid Wrought Iron Guns ; Section 3. Solid Steel 
Guns ; Section 4. Cast-iron Guns. Chapter II. — The Requirements of Guns, 
Armor: Section 1. The "Work to be done; Section 2. Heavy Shot at Low Ve- 
locities ; Section 3. Small Shot at High Velocities ; Section 4. The two Sys- 
tems Combined ; Section 5. Breaching Masonry. Chapter III. — The Strains 
and Structure of Guns: Section 1. Resistance to Elastic Pressure ; Section 2. 
The Effects of Vibration; Section 3. The Effects of Heat. Chapter IV.— 
Cannon Metals and Processes of Fabrication: Section 1. Elasticity and Ductil- 
ity; Section 2. Cast-Iron; Section 3. "Wrought Iron; Section 4. Steel; Sec- 
tion 5. Bronze ; Section 6. Other Alloys. Chapter V. — Rifling and Projec- 
tiles; Standard Eorms and Practice Described; Early Experiments; The 
Centring System ; The Compressing System ; The Expansion System ; Armor 
Punching Projectiles; Shells for Molten Metal; Competitive Trial of Rifled 
Guns, 1862; Duty of Rifled Guns: General Uses, Accuracy, Range, Velocity , 
Strain, Liability of Projectile to Injury ; Eiring Spherical Shot from Rifled 
Guns; Material for Armor-Punching Projectiles; Shape of Armor-Punching 
Projectiles; Capacity and Destructiveness of Shells; Elongated Shot from 
Smooth Bores; Conclusions; Velocity of Projectiles (Table\ Chapter VI.— 
Breech-Loading Advantages and Defects of the System ; Rapid Firing and 
Cooling Guns by Machinery; Standard Breech-Loaders Described. Part Sec- 
ond : Experiments against Armor ; Account of Experiments from Official 
Records in Chronological Order. Appendix.— Report on the Application of 
Gun-Cotton to Warlike Purposes — British Association, 1863; Manufacture and 
Experiments in England ; Guns Hooped with Initial Tension — History; How 
Guns Burst, by Wiard, Lyman's Accelerating Gun ; Endurance of Parrott 
and Whitworth Guns at Charleston ; Hooping old United States Cast-iron 
Guns ; Endurance and Accuracy of the Armstrong 600-pounder; Competitive 
Trials with 7-inch Guns. 
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Peirce's Analytic Mechanics,, 

4to. Cloth. $10.00. 

SYSTEM OF ANALYTIC MECHANICS. Physical and Celestial 
Mechanics. By Benjamin Peirce, Perkins Professor of Astronomy 
and Mathematics in Harvard University, and Consulting As- 
tronomer of the American Ephemeris and Nautical Almanac. 
Developed in four systems of Analytic Mechanics, Celestial 
Mechanics, Potential Physics, and Analytic Morphology. 

" I have re-examined the memoirs of the great geometers, and have striven 
to consolidate their latest researches and their most exalted forms of thought 
into a consistent a,nd uniform treatise. If I have hereby succeeded in open- 
ing to the students of my country a readier access to these choice jewels of 
intellect ; if their brilliancy is not impaired in this attempt to reset them ; if, 
in their own constellation, they illustrate each other, and concentrate 
a stronger light upon the names of their discoverers , and, still more, if any 
gem which I may have presumed to add is not wholly lustreless in the collec- 
tion, I shall feel that my work has not been in vain." — Extract from the Pre- 
face. 

Burt's Key to Solar Compass. 

Second Edition. 

Pocket Book Form. Tuck. $2.50. 

KEY TO THE SOLAE COMPASS, and Surveyor's Companion ; 
comprising all the Eules necessary for use in the field; also, 
Description of the Linear Surveys and Public Land System of 
the United States, Notes on the Barometer, Suggestions for an 
outfit for a Survey of four months, etc., etc., etc. By W. A. 
Buet, U. S. Deputy Surveyor. Second edition. 



Ohauvenet's Lunar Distances. 

8vo. Cloth. $2.00. 

NEW METHOD OF COEEECTING LUNAE DISTANCES, 
and Improved Method of Einding the Error and Eate of a Chro- 
nometer, by equal altitudes. By Wm. Chattvenet, LL.D., Chan- 
cellor of Washington University of St. Louis. 



D. VAJSTNOSTRAN-J). 



35 



Jeffers' Nautical Surveying. 

Illustrated with 9 Copperplates and 31 Wood-cut Illustrations. 8vo. 
Oloth. $5.00. 

NAUTICAL SURVEYING. By William N. Jeffees, Captain 
U. S. tfavy. 

Many books have been written on each of the subjects treated of in the 
sixteen chapters of this work; and, to obtain a complete knowledge ©f 
geodetic surveying requires a profound study of the whole range of mathe- 
matical and physical sciences ; but a year of preparation should render any 
intelligent officer competent to conduct a nautical survey. 

Contents.— Chapter I. Formulae and Constants Useful in Surveying 
II. Distinctive Character of Surveys. III. Hydrographic Surveying under 
Sail; or, Running Survey. IV. Hydrographic Surveying of Boats; or, Har- 
bor Survey. V. Tides— Definition of Tidal Phenomena— Tidal Observations. 
VI. Measurement of Bases— Appropriate and Direct. VII. Measurement o£ 
the Angles of Triangles — Azimuths— Astronomical Bearings. VIII. Correc- 
tions to be Applied to the Observed Angles. IX. Levelling— Difference o^ 
Level. X. Computation of the Sides of the Triangulation— The Three-point 
Problem. XI. Determination of the Geodetic Latitudes, Longitudes, and 
Azimuths, of Points of a Triangulation. XII. Summary of Subjects treated 
of in preceding Chapters— Examples of Computation by various Formulae. 
XIII. Projection of Charts and Plans. XIV. Astronomical Determination of 
Latitude and Longitude. XV. Magnetic Observations. XVI. Deep Sea 
Soundings. XVII. Tables for Ascertaining Distances at Sea, and a full 
Index. 

List of Plates. 

Plate I. Diagram Illustrative of the Triangulation. II. Specimen Page 
of Field Book. III. Running* Survey of c Coast. IV. Example of a Running 
Survey from Belcher. V. Flying Survey of an Island. VI. Survey of a 
Shoal. VII. Boat Survey of a River. VIII. Three-Point Problem. IX. 
Triangulation. 



Coffin's Navigation. 

Fifth Edition. 

12mo. Cloth. $3.50. 
NAVIGATION AND NAUTICAL ASTBONOMY. Prepared 
for the use of the U. S. Naval Academy. By J. H. C. Coffik, 
Prof, of Astronomy, Navigation and Surveying, with 52 wood- 
cut illustrations. 
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Clark's Theoretical Navigation. 

8vo. Cloth. $3.00. 

THEORETICAL NAVIGATION AND NAUTICAL ASTRON- 
OMY. By Lewis Clark, Lieut. -Commander, U. S. Navy. Il- 
lustrated with 41 Wood-cuts, including the Vernier. 

Prepared for Use at the IT. S. Naval Academy. 



The Plane Table. 

Illustrated. 8vo. Cloth. $2.00. 

ITS USES IN TOPOGRAPHICAL SURVEYING. Prom the 
Papers of the U. S. Coast Survey. 

This work gives a description of the Plane Table employed at the U. S. 
Coast Survey Office, and the manner of using it. 



Pook on Shipbuilding. 

8vo. Cloth. $5.00. 

METHOD OP COMPARING THE LINES AND DRAUGHT- 
ING VESSELS PROPELLED BY' SAIL OR STEAM, in- 
cluding a Chapter on Laying off on the Mould-Loft Ploor. By 
Samuel M. Pook, Naval Constructor. 1 vol., 8vo. With illus- 
trations. Cloth. $5.00. 



Brunnow's Spherical Astronomy. 

8vo. Cloth. $6.50. 

SPHERICAL ASTRONOMY. By F. Bbunnow, Ph. Dr. Trans- 
lated by the Author from the Second German edition. 



D. VAN NO STRAND. 37 

Van Buren's Formulas, 

8vo. Cloth. $2.00. 

INVESTIGATIONS OF EOEMULAS, for the Strength of the 
Iron Parts of Steam Machinery. By J. D. Yan Bueen, Jr., 0. E. 
Illustrated. 

This is an analytical discussion of the formulas employed by mechanical 
engineers in determining the rupturing or crippling pressure in the different 
parts of a machine. The f ormulee are founded upon the principle, that the 
different parts of a machine should be equally strong, and are developed in 
reference to the ultimate strength of the material in order to leave the choice 
of a factor of safety to the judgment of the designer.— Billimarts Journal. 



Joyxison on Machine Gearing. 

8vo. Cloth. $2.00. 

THE MECHANIC'S AND STUDENT'S GUIDE in the Design- 
ing and Construction of General Machine Gearing, as Eccentrics, 
Screws, Toothed Wheels, etc., and the Drawing of Eectilineal 
and Curved Surfaces ; with Practical Rules and Details. Edited 
by Ekakcis Hekbeet Joynson. Illustrated with 18 folded 
plates. 

" The aim of this work is to be a guide to mechanics in the designing and 
construction of general machine-gearing. This design it well fulfils, being 
plainly and sensibly written, and profusely illustrated." — Sunday Times. 



Barnard's Report, Paris Exposition, 

1867. 

Illustrated. 8vo. Cloth. $5.00. 

EEPOET ON MACHINEEY AND PEOCESSES ON THE 
INDUSTEIAL AETS AND APPAEATUS OE THE EXACT 
SCIENCES. By E. A. P. Barnakd, LL.D.— Paris Universal 

Exposition, 1867. 

" "We have in this volume the results of Dr. Barnard's study of the Paris 
Exposition of 1867, in the form of an official Report of the Government. It 
is the most exhaustive treatise upon modern inventions that has appeared 
since the Universal Exhibition of 1851, and we doubt if anything equal to it 
has appeared this century."— Journal Applied CJiemistry. 
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Engineering Facts and Figures. 

18mo. Cloth. $2.50 per Volume. 

AN ANNUAL BEGISTEK OF PEOGEESS IN MECHANI- 
CAL ENGINEEEING AND CONSTEUCTION, for the Years 
1863-64-65-66-67-68. Fully illustrated. 6 volumes. 

Each, volume sold separately. 



Beckwith's Pottery. 

8vo. Cloth. $1.50. 

OBSEBYATIONS ON THE MATEEIALS and Manufacture of 
Terra-Cotta, Stone-Ware, Eire-Brick, Porcelain and Encaustic 
Tiles, with. Eemarks on the Products exhibited at the London 
International Exhibition, 1871. By Akthur Beckwith, Civil 
Engineer. 

" Everything is noticed in this book which comes under the head of Pot- 
tery, from fine porcelain to ordinary brick, and aside from the interest which 
all take in such manufactures, the work will be of considerable value to 
followers of the ceramic art."— Evening Mail 



Dodd's Dictionary of Manufactures, etc. 

*' 12mo. Cloth. $2.00. 

DICTIONAEY OF MANUFACTUEES, MINING, MACHIN- 
EEY, AND THE INDUSTEIAL AETS. By Geoege Dodd. 

This work, a small book on a great subject, treats, in alphabetical ar- 
rangement, of those numerous matters which come generally within the range 
of manufactures and the productive arts. The raw materials — animal, vege- 
table, and mineral — whence the manufactured products are derived, are suc- 
cinctly noticed in connection with the processes which they undergo, but not 
as subjects of natural history. The operations of the Mine and the Mill, the 
Foundry and the Forge, the Factory and the Workshop, are passed under re- 
view. The principal machines and engines, tools and apparatus, concerned in 
manufacturing processes, are briefly described. The scale on which our chief 
branches of national industry are conducted, in regard to values and quantities, 
is indicated in various ways. 
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Stuart's Civil and Military Engineer- 
ing of America. 

8vo. Illustrated. Cloth. $5.00. 

THE CIVIL AND MILITAEY ENGINEEKS OF AMEEICA. 
By General Charles B. Stuart, Author of " Naval Dry Docks 
of the United States," etc., etc. Embellished with nine finely 
executed portraits on steel of eminent engineers, and illustrated 
by engravings of some of the most important and original works 
constructed in America. 

Containing sketches of the Life and "Works of Major Andrew Ellicott, 
James G-eddes (with Portrait^, Benjamin Wright (with Portrait), Canvass 
"White (with Portrait), David Stanhope Bates, Nathan S. Roberts, Gridley 
Bryant (with Portrait), General Joseph G-. Swift, Jesse L. Williams (with 
Portrait), Colonel William McRee, Samuel H. Kneass, Captain John Child© 
with Portrait), Frederick Harbach, Major David Bates Douglas (with Por- 
trait), Jonathan Knight, Benjamin H. Latrobe (with Portrait), Colonel Char- 
les Ellet, Jr. ^with Portrait), Samuel Porrer, William Stuart "Watson, John 
A. Hoebling. 



Alexander's Dictionary of Weights 
and Measures. 

8vo. Cloth. $3.50. 

UNIVEBSAL DICTIONABY OF WEIGHTS AND MEAS- 
URES, Ancient and Modern, reduced to the standards of the 
United States of America. By J. H. Alexander. New edition. 
1 vol. 

" As a standard work of reference; this book should be in every library ; it 
is one which we have long wanted, and it will save much trouble and re- 
search." — Scientific American. 



Gouge on Ventilation. 

Third Edition Enlarged* 

8vo. Cloth. $2.00. 
NEW SYSTEM OF VENTILATION, which has been thoroughly 
tested under the patronage of many distinguished persons. By 
Henry A. Gouge, with many illustrations. 
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Saeltzer's Acoustics. 

12mo. Cloth. $2.00. 

TEEATISE ON ACOUSTICS in Connection with Ventilation. 
With a new theory based on an important discovery, of facilitat- 
ing clear and intelligible sound in any building. By Alexander 
Saeltzeb. 

" A practical and very sound treatise on a subject of great importance to 
architects, and one to which there has hitherto been entirly too little attention 
paid. The author's theory is, that, by bestowing proper care upon the point 
of Acoustics, the requisite ventilation will be obtained, and vice versa. — 
Brooklyn Union. 



Myer's Manual of Signals. 

New Edition, Enlarged. 

12mo. 48 Plates full Roan. $5.00. 

MANUAL OF SIGNALS, for the Use of Signal Officers in the 
Field, and for Military and Naval Students, . Military Schools, 
etc. A new edition, enlarged and illustrated. By Brig.-Gen. 
Albert J. Myeb, Chief Signal Officer of the Army, Colonel of 
the Signal Corps during the War of the Eebellion. 



Larrabee's Secret Letter and 
Telegraph Code. 

18mo. Cloth. $1.00. 

CIPHEE AND SECEET LETTEE AND TELEGEAPHIC 
CODE, with Hogg's Improvements. The most perfect secret 
Code ever invented or discovered. Impossible to read without 
the Key. Invaluable for Secret, Military, Naval, and Diplo- 
matic Service, as well as for Brokers, Bankers, and Merchants. 
By C. S. Labbabee, the original inventor of the scheme. 
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Hunt's Designs for Central Park 
Gateways. 

4to. Cloth. $5.00. 

DESIGNS EOR THE GATEWAYS OE THE SOUTHERN 
ENTRANCES TO THE CENTRAL PARK. By Richabd M. 
Hunt. With a description of the designs. 



Pickert and Metcalf's Art of Graining, 

1 vol. 4to. Cloth. $10.00. 

THE ART OE GRAINING. How Acquired and How Produced, 
with description of colors and their application. By Chakles 
Pickert and Abraham Metcalf. Beautifully illustrated with 42 
tinted plates of the various woods used in interior finishing. 
Tinted paper. 

The authors present here the result of long experience in the practice of 
this decorative art, and feel confident that they hereby offer to their brother 
artisans a reliable guide to improvement in the practice of graining. 



Portrait Gallery of the War, 

60 fine Portraits on Steel. Boyal 8vo. Cloth. $6.00. 

PORTRAIT GALLERY OE THE WAR, CIVIL, MILITARY 
AND NAYAL. A Biographical Record. Edited by Ejjank 
Moore. 



One Law in Nature. 

12mo. Cloth. $1.50. 

ONE LAW IN NATURE. By Capt. H. M. Lazelle, U. S. A. 
A New Corpuscular Theory, comprehending Unity of Eorce, 
Identity of Matter, and its Multiple Atom Constitution, applied 
to the Physical Affections or Modes of Energy. 



42 



SCIENTIFIC BOOKS PUBLISHED BY 



West Point Scrap Book. 

69 Engravings and Map. 8vo. Extra Cloth. $5.00. 

WEST POINT SCBAP BOOK. Being a Collection of Legends, 

Stories, Songs, etc., of the U. S. Military Academy. By Lieut. 0. 

E. Wood, U. S. A. Beautifully printed on tinted paper. 

" It is the work of several different writers, whose names are withheld from 
the public, but whose contributions all bear a decided flavor of their origin, 
preserving the unity of a military education and experience. The volume 
abounds with personal anecdotes and humorous narratives, seasoned with 
copious specimens of the students' songs, and presenting a vivid, and doubtless 
a faithful, exhibition of the peculiar lights and shades of West Point life." — 
N. Y. Tribune, 

History of West Point. 

Second Edition, 

"With 36 Illustrations and Maps. 8vo. Extra Cloth. $3.50. 
HISTOEY OF WEST POINT. Its Military Importance during 
the American Be volution, and the Origin and Progress of the U. 
S. Military Academy. By Bvt.-Major E. C. Boynton. 416 
Printed on tinted paper. 



" Aside from its value as an historical record, the volume under notice is an 
entertaining guide-book to the Military Academy and its surroundings. We 
havo full details of Cadet life from the day of entrance to that of graduation, 
together with descriptions of the buildings, grounds and monuments. To 
the multitude of those who have enjoyed at West Point the combined attrac- 
tions, this book will give, in its descriptive and illustrated portion, especial 
pleasure." — New York Evening Post. 



West Point Life, 

Oblong 8vo. 21 full-page Illustrations. Cloth. $2.50. 

WEST POINT LIFE. A Poem read before the Dialectic Society 

of the United States Military Academy. Illustrated with Pen 

and Ink Sketches. By A Cadet. To which is added the song 

"Benny Havens, Oh!" 

" Summer visitors at West Point will especially enjoy these illustrations ; 
and the poem itself may be regarded as a description of Cadet life, as seen 
from the inside, by one who appreciates it." — N. Y. Journal of Commerce. 



Guide to West Point 

and the II. S. Military Academy, with Maps and Engravings. 
18mo. Blue Cloth. Flexible Covers. $1.00. 



D. VAN NO ST RAND, 43 



SILVER MINING- KEG-IONS OF COLOKAJDO, with some 
account of the different Processes now being introduced for 
working the Gold Ores of that Territory. By J. P. Whitney. 
12mo. Paper. 25 cents. 



COLORADO : SCHEDULE OF ORES contributed by sundry 
persons to the Paris Universal Exposition of 1867, with some 
information about the Region and its Resources. By J. P. 
Whitney, Commissioner from the Territory. Svo. Paper, with 
Maps. 25 cents. 

THE SILVER DISTRICTS OF NEVADA. With Map. 8vo. 
Paper. 35 cents. 

ARIZONA : ITS RESOURCES AND PROSPECTS. By Hon. 

R. C. McCormick, Secretary of the Territory. With Map. 8yo. 
Paper. 25 cents. 



MONTANA AS IT IS. Being a general description of its Re- 
sources, both Mineral and Agricultural; including a complete 
description of the face of the country, its climate, etc. Illustrated 
with a Map of the Territory, showing the different Roads and 
the location of the different Mining Districts. To which is 
appended a complete Dictionary of The Snake Language, and 
also of the famous Chinnook Jargon, with numerous critical and 
explanatory Notes. By Granville Stuart. 8vo. Paper. $2.00. 



RAILWAY GAUGES. A Review of the Theory of Narrow 
Gauges as applied to Main Trunk Lines of Railway. By Silas 
Seymour, Genl. Consulting Engineer. 8vo. Paper. 50 cents. 



REPORT made to the President and Executive Board of the 
Texas Pacific Railroad. By Gren. G. P. Buell, Chief Engineer. 
8vo. Paper. 75 cents. 
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VAN NOSTRAND'S 
ECLECTIC 

ENGINEERING MAGAZINE. 

COMMENCED JANUARY, 1869. 



Consists of Articles, original and selected, and matter condensed 
from all the Engineering Scientific Serial Publications of Europe 
and America. 

The seventh volume of this Magazine was completed by the 
issue for December, 1872. 

The growing success during the past four years demonstrates the 
correctness of the theory upon which the enterprise was founded. 
Communications from many sources prove that the Magazine has 
met a wide-spread want among the members of the engineering 
profession. 

A summary of scientific intelligence, selected and sifted from the 
great list of American and European scientific journals, is at pres- 
ent afforded by no other means than through the pages of this . 
Magazine. 

In the sixth volume, beginning with January (1872) number, 
we commenced some important improvements. Each number of 
the Magazine will hereafter contain something of value relating to 
each of the great departments of engineering labor. 

More space than heretofore will be devoted to short discussions 
or elucidations of important formulae, especially such as have proved 
valuable in the practice of working engineers ; our facilities for 
affording such items are extensive and rapidly increasing. 

The progress of great engineering works in this country will be 
duly chronicled. 

Selected and condensed articles, with, their illustrations, from 
English, French, German, Austrian, and American scientific peri- 
odicals, will contribute to make this Magazine more than ever 
valuable to the engineering profession, and will afford a compila- 
tion without which the library of the working engineer will be 
incomplete. 

Issued in Monthly numbers, illustrated. Price $5 a year in ad- 
vance ; single copies, 50c. 

Notice to New Subscribers. — Persons commencing their subscrip- 
tions with the Eighth Vol. (January, 1873), and who are desirous of possessing 
the work from its commencement, will be supplied with Volumes I., II., III., 
IV., V., VI., and VII., neatly bound in cloth, for $20.00; half morocco, $30.00. 
Single Volumes to complete Sets furnished. Volume I., $5.00, cloth; $7.50, 
half morocco. Volumes II. to VII., $3.00 each, cloth ; $5.00, half morocco ; 
sent free by mail or express on receipt of price. 

Notice to Clubs. — An extra copy will be supplied gratis to every Club 
of five subscribers at $5.00 each, sent in one remittance. 



